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“ment i is s designed especially for | the -metallurgist, and 


is built with a high degree of precision and accuracy 
for the fast production of of the finest quality. of metal 
lurgical specimens. | 


1. No. 1315. Press for the of specimen 
‘mounts, either bakelite or transparent plastic. Heating ele-— 

ment can be raised and cooling blocks eng into position 


without releasing pressure on the mold. 


2. No. 1211 Wet power grinder with 3/4” hp. ball bearing - 
motor totally enclosed. Has two 12’ wheels mounted on 
metal plates for coarse and medium grinding. 


3. No. 1000 Cut- -off machine isa heavy duty cutter for stock 
up to 3-1/2”. Powered with a 3 hp. totally enclosed motor — 


with cut-off wheel, 12" x 3/32" x 1-1/4", 


4. 1505-2AB Low Speed Polisher complete with 8” balanced — 

bronze polishing disc. Mounted to 1/4 hp. ball bearing, two © 
speed motor, with right angle gear reduction fe for 161 and 2 46 
R.P.M. 1. spindle speeds. 


No. 1700 New Buehler- Waisman pro- 


duces scratch-free specimens in a fraction of the time usually © 
required for polishing. Speed with dependable results is ob- 
tained with both ferrous and non-ferrous samples. Simple to — 

_ operate—does not require an expert technician to produce | 


. No. 1410 Hand Grinder conveniently for 

— grinding with medium and fine emery paper on twin | j 
grinding surfaces. A reserve supply of 150 ft. of abrasive — 
paper is contained in rolls and drawn into” 
"Position foruse. 


sive paper are provided for grinding on the four sides of 


r discs, 8” in diameter. Motor 1/3 hp. with two speeds, 575 and © 


4 8. No. 1015 Cut- off machine for table a with sepa-_ 
‘fate unit recirculating cooling system 1016. Motor 


with for cutting | stock. 


-= BUEHLER LINE OF SPECIMEN PREPARATION EQUIPMENT 
INCLUDES. CUT-OFF MACHINES e SPECIMEN 
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Sor Lew mining Fogging Properties of Organic Materials, by 
| 
| | 
| LB. Davis » 
‘ 


Number 1 72 


al Sym mposiums . Sche vr peelagraes City, Week o 


1 jects at least the us ual number of separate properties of copper a t 
3 flame photometry, structural sand- technic: al papers, and the. program may peratures; aga -temperatt 
wiches, acoustical materials, testing of be a ve ry full one indeed. Actually the tests of metals; various p: upers on creep — 
soils, surface | and subsurface reconnais- Committee on Papers Publica- properties of tain alloys, and others 
gance, and bulk sampling w will | be co tions has a large number « of offers con- The April BULLETIN will give some fur- 
Sered in technical symposiums at the fronting it and just how many of these __ ther details and the May issue, as usual, = 
Society’s Fifty-fourth Annual Meeting will be- worked into the program Ww will will carry the | complete Provisional Pro- is 
to be held in Atlantic: City” the week be announced later. The symposiums | gram for the meeting. This issue is sa 
that are to be held (each involving one significant one, not only for the large 
formation on the sub- two sessions be announced later) | number of members who will be attend- y 
jects appeared in the January Buu are as follows: ing the mee ting, but also for those who 
with synopses of many of the p papers. — are interested subjects be cov- 
Additional information on the latter Photometry Consolidation Test- m: be 
two symposiums appears below. al Sand- ingof Soils 


Annual Meeting is about surface Recon 


Mate- 


The hes adqu: arters hotel will | be 


week earlier than nor mal, oc by al 
the necessity of getting sufficient hotel Bulk Sampling 


facilities and selecting a time with as 


will cooper ite in prov idim slee 
few conflicts as possible Ww ith other ym many rol the } papers com- oper I 


y m 

This year there will be prising the four first-named sy mpo- _ing rooms. 

Exhibit of Testing Apparatus and siums above ‘appeared in the January ina advance | the meeting de 

ated Equipme nt nor any P hotographic Bu. LLETIN, pages 10 16 and There 


on room re uirements. Members must 
Exhibition, these features usually being givel n below s synopses of some of nr q 


> 
held in the even-numbered years. These papers comprising the symposiums ye fall is 
exhibits are sc heduled for June, (1952, Subsurface Ree onnais-_ = e anc | 0 
ork City. . While it is too sance and Sampling. In e: ach 


‘tails on entertainment the papers are leading Symposium on Bulk 

Etrict again is assuming the sponsorship _ 4 


inexpensive e collection of data in his paper 
of the dinner, Ladies’ rtainment, 


“The Economic Accumulation of Variance 
fand related events, and further an- Data in Connection with Bulk Sampling.” 
houncement ‘will be mad Estimates of two variances, called “be- 
j <4 tween” and “within,” must be availab le in 
committe “will convene during this There willl be a group of tec hnical the ty T: D 
4 
¥ papers concerned with various problems in the aper eming, 
week, several of them already having ok “Some Problems in the Sampling of Bulk 
in the Held of lead and lead products. = afaterinla,” ASTM Proceedings, 1949. 
— Other individual contributions discuss 


planned techn cal discussions and other — 
Furthermore, since bulk s: umpling i is 
oh laboratory tests. of _portiand cement 


often used for raw or se cnienatochared 
In addition to the iecuaiilhs technical over a long period | of time ; freezing — control, the variances may change ma- 


| symposiums noted below, ‘there will be and thawi ing of concrete; mechanical  terially with time. Continuous redeter 


Standards—p. 7; Financial Highlights of ASTM—p. District Activities—p. 13; Technical Committee 
Worn p. 15; Polystyrene—p. 29; Film Thickness Tests—p. 35; Fogging Properties—p. 40; ; Antifreezes—p. 43; 
Pp. Explosion Test of Steel Structures—p. 53; Wear Test— —p. 64; Radiography Evalu- 
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‘mination of the v variances is therefore es- 


rotect 
‘sometimes so. Tech- yets al 
‘niques are discussed whereby the neces- poth th 
sary data may” accumulated during the inci 

routine | oper: — at little or no extra Laas 


‘a dey nt ‘ig ia 

for bulk food products such as dates, figs, — 
and nuts entering Canada is the subject 
of a paper by Charles W. Dunnett, of the — 
Department of National Health and Wel- 
fare. A two-stage sampling method is de | 
‘seribed. T he criteria developed give the 


‘consumer of. ‘a product reasonable protec 
tion against having poor quality lots al- 
lowed entry into Canada, and gives the im- 
porter protection, increasing with the size for a given situation with known Ae 
of the lot, against having - good | quality — fidence limits.” A number of examples of A paper by Miles covers the a“ 

refusedentry. | theuse of this method i in analyzing the _ tion of Aerial Photographs to Preliminary 

” 

ee “Sampling Characteristics of Coal” is sults of previously reported experiments Engineering Soil Surveys.” Ms. 
a subject of a paper by A. A. Orning. are given, one experiment being analyzed © _ “The Practical Value of an arth Re- - there \ 


will be de scribed from the standpoint in considerable detail to show the method, sistivity Method in Making Subsurface Coram 


detailed invetigntons 
fic enginee ring sites. 


perimentally the “sampling cons 
‘ 


_-yariou! 


of homogeneity in a given seam, hetero- = others being reported only by summarizing — _ Explorations” is the subject of a paper by 4 and & 
: - geneity of ash distribution, influence of the detailed computations. The use of - Abercrombie which outlines explorations mining 
preparation, selective size degradation, what might be called “intermediate cross- with the use of an electrical apparatus  hesive 
and segregation on handiing. The second — classifications” to demonstrate ‘ ‘control” measuring the resistance of soils to the | — panyit 
section of the paper will deal with analy- | 2nd_ adhe rence to the general laws of — ‘ flow of direct current. The paper demon- design 
ses. of variability. In this section in- d 


sampling, is strates the practical value of this appara- 


herent variability, trend variability, and 4 tus in making subsurface explorations from 

composition of ariance w will be. discussed. ahighw ay builder’ 8 point. of view. Steel 

_ A third section of the paper w wil] deal with a Subsurface Reconnaissance: _ The increasing use of geophy: sical tests 1? ie 

“Materials Handling for Bulk ‘Sam- Abdun-Nur and Dowling will outline the neering structures is discussed by Moore, Low-1 

_ pling” will be the subject of a paper by engineering-geologic problems encountered Bureau of Public Roads. After briefly result 

_ Joseph Manuele. The paper will describe by the Bureau of Reclamation in the con- _ covering theory and procedure in making operat 

the basic requirements of a sound sampling struction of irrigation and multipurpose tests in the field the author presents sev- _ Subeo 

plan particularly with regard to accuracy - projects in the Plains area of the U nited eral practical ¢ examples in which earth re ‘Pipe 

and economy. Also discussed will be the States. The prevalence of ‘uniform-_ sistivity tests are used in studies of ssubsur Valve 


metho d of dete ‘rmining whether truly grained fine soils and lack of granular sand 


face problems in ay construction Temp 
prese ntative + mple has been obtained and gravel and of hard durable ledge rock ork. grade 
and how it is possible to be sure that the | -_ create problems that require the greatest — In 1949 a project was inaugurated for os" 
sample is representative. Various types of ingenuity» provide economical the pre paration of an engineering manual 
lots are described. In continuous construction. The of geological for District 5, Tlinois Division of with 
movement of material (coal being moved 7 reconnaissance will be pointed out. The = ways. In order to provide accurate and - found 
on conveyor belt) samples may be taken at interdependency of engineering and geol- up-to-date information county engi- Servic 
periodic intervals, the sampling being ¢ ogy will be stressed by the authors. neering soil maps were prepared to correlate 


15 
_ timed t to correspond to possible changes in : _ “Interpreting Geologic Maps for Engi- all available information. T. H. Thor temp 
the: origins, or quality of, the “material neers,’ by Eckel notes that geologic maps burn, University of Illinois, has a paper ferrit 
being moved. Therefore, for successful contain a wealth of basic information on explaining the classification system which “steel 
bulk sampling, it is necessary that we pre- _ foundations, construction materials, sur- Ww as adopted, the methods used in pre- 
serve the identity of individual increments face and underground water conditions, paring the basic maps, and the technique 


_ in the bulk lot so that each increment may _and other factors that must be considered for reproduction | of the completed maps. Bie 
be represented in the sample, either engineers in the planning and design _—_—OVD:z. J. Belcher, Cornell University, will ‘Fo 
statistically or physically. Hence, the - of structures. Much of this information present an evaluation of techniques and a perat 
problem of bulk sampling is a problem i in depends on interpretations of the basic an appraisal, by land form units, of the n = 
material handling. If the bulk is made up data by a geologist or by the engineer. _ limitations and accuracy of airphoto ree | —15 

of a large number of small increments, ¢ Such interpretations are an integral part connaissance. 1) | q The 

ok is necessary that information be gath- L. a ue to. Be 1951 Marburg In 
to the manner in which it is 
andled, and that statistical constants Heard thoroughly interesting and ay 
accordingly. Core sampling of acting on recommendation of the } Mar- discussion of the subject : selected, an a! 
‘ ool, ASTM Designation D 1060-49 T burg Lecture Committee, has extended _ which will in general relate to. cor orrosion. ’ The 
is an example of — method of approach an invitation to F. L. LaQue, in Charge testing. a i * 3 


theproblem. of Corrosion Engineering Section, De- Mr. LaQue plans | to survey the var 
paper “The Analysis velopment and Research Div., Interna- and methods that have 
= of Variance in an Incremental ‘Sampling — tional Nickel Co., to present the 1951 ib been instituted in the Society. The in Te 
Experiment,” will give complete formulas Ez ‘dgar Marburg Lecture at the Annual —_adequacies of accelerated tests and the 
for appropriate computational methods _ Meeting in Atlantic City during the os advantages and limitations of tests ti 
or determining the three components of a = 
week of June 18. ‘LaQue, who has under natural conditions will be 
very active for years in ASTM cussed and illustrated by appropriate 
of the various increments in each set. It work, has accepted ‘the invitation and data. Special attention will be given the 
becomes to members: thus look forward to distinction that must be made between 
AS STM BULLETIN 
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time, spec sifically n the Dev 
and Research Division. . For this — 
period, his principal activities have 
_ dealt with practical aspects of corrosion — 
and properties of metals and alloys. 
— In addition to ASTM, he holds member- 
ship” _in many other ‘Professional and 


protective of ‘its corrosion outstanding in the field of corro- 
ycts and how these are influenced by sion testing and evaluation of ma- 
“both the composition of the material terials subject to this phenomenon. A 
incidental conditions of its exposure. graduate of Queen’ s Univ versity in 
r i Further details of the lecture, in- Kingston, Ontario, he has been with the 
duding an advance outline, will appear Intern: ational “Nickel Co. since that 
— 


| January Actions on Sta 


he ‘actions ap- for inclusion. 


‘Standards Invo 


y Pipe, 


The change result in a year or so. In this tenta- 


and some further changes may 
3 


proved by the ‘Adm istrative Commit- which will be made in A 234 are in this tive, which applies s to shapes, plates, 
te on Standards during January cover classification. _ bars, and rivets, three grades of steel 
various types ts, but For some time it ha as been known that covered. The ‘tensile strength 
bb as” - there were two new tentatives cov ering the Specification for Struc tural Steel for the structural steel is 58,000 to 71, 
nies _ Ceramic Glazed Sewer Pipe (C 261) for Ships (A 131) was somewhat out of 000 psi. and for the rivet steel and mate- 

. line with latest practices and particu- b rial for cold flanging 55,000 to 65, Tom, 


er by and a recommended | practice | for Deter-_ 
mining Strength Dev lopment. of Ad- larly with the requirements est ablished ‘psi. 


ratus hesive Bonds (D 1144). The accom-— by the American Bureau of Shipping, 


In the Steel Casting ion (A 
the panying table lists the titles and serial Lloyd’s Register, others. In this 27), a basic one in this field, the silicon 


a. - designations of the new a ee ised —_revision many of the requirements : are content will be more realistic since it is 
ypara- standards. Pate igh in line with those promulgated being: changed from 0. 0.60 to to 0. per 
Steel tel Products: | 


The new ; Specifications: for Pipe f 


Temperature Service (A 333) has Actions by the ASTM Administrative | Committee 
riefly resulted from intensive work in two "Standards, January, 1% 951 


Pipe Subcommittee XXII on | ‘Specifications ‘for: 
Valves, Fittings, and Flanges for High- "Seamless ‘and Welded Steel Pipe for _—Structural Steel for Ships (A 131 
ction -Temperature Service (. 333 


Mild- to Medium-Stren ngth Carbon- 
“Steel Ca stings for General Appli- 
cation (A 27 50 
High-Strength Steel Castings for 1 
Structural Purposes (A 148 50 T) 
General Requirements for Deliv ery 

Rolled Steel Plates of Flange 

__ and Firebox Qualities (A 20-50 T) 
Boiler and Firebox Steel for Loc 
motives (A 30-50T) 
_ Open-Hearth Tron Plates of 


Service. Three ferritic 

grades are covered and reference 
anual made that austenitic grades complying 
Tigh- “with: specification A 312 been 
found «suitable for low -temperature. 
engi- gervice, where minimum Charpy values 
= _ of 15 ft.-lb. would indicate suitability for 


Determining Strength 
of Bonds (D 1144 51 T) 


horn- temperatures d down to 325 FL 
ferritie: grades, one is a straight carbon 
steel with 0.25 max. carbon and the © 


Quality (A 129-50T) 

“other two are nickel alloys, the nickel for High- and arbon-Silicon Steel Plates of Inter- 

5 Tanges being about 3.5 and 5 per cent. “7 | z T Temperature Service (A 194 — 48) mediate Tensile Ranges for F usion- — 
e For the three grades, the test tem- | = Factory-Made Wrought Carbon- | _ Welded Boilers and Other Pressure a 
perature for the notch bar impact test ‘Steel and Carbon- Molybdenum-_ Vessels (A 201 50 - 
> —50 F . for ‘the carbon grade and _Steel Welding Fittings (A 234 — 50) Strength Carbon- Sili- 

7 eat-Treated Carbon-Steel Bolting Steel Plates for Boilers and | 

—150 for ‘the tw alloy” grades. (A 261 - Other ‘Pressure Vessels (A | 


Chromium Manganese - ‘Silicon 
(CMS) Alloy-Steel Plates for | 
Boilers and Other P V 
oy tee a astings or Valves, Strength Carbon-Steel Plates of 
Flanges, and Fittings for High- Flange and Firebox Qualities 
Temperature Service (A 157-_ 

‘Heat- 125-30 Steel Helical Springs Molybdenum Steel Plates for 
A 125, 5-50 4 and Other Pressure Vessels (A 204— 


OR Revision of Standard and Reversion — 


t 


"Specifications for: 


these specimens ranges from 5 to 15 3 
ft-lb. depending on size of specimen. 
In the Nut Specification (A 1 34) 
tentative revision to be adopted later | 
will: eventually “eliminate tungsten 
ted, alternate for moly bdenum in grade 
sion ° The changes incorporated i in A 193 and 
eae. 320, Bolting Materials for High- — 
and Low-Tempera Service, and to be 
adopted later in A 261, clarify | 


Specification for Welding Fit- Revisions of. Tentatives Manganese-V anadium {Steel Plates 
ests tin 9 or Boilers and Other essure 
ests gs (A 234) embodies an important Specifications Vessels (A225-50T) 


table listing the materials which are 
suitable for use in fabricating these fit- 
tings and consequently as new grades: 
develop they must 


“Alloy-Steel Bolting Materials for 
Service (A 198— Boilers. ‘and Other Pressure 
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cent max: The yield | point of gra le —_ This provision is set up because certain some of the p provisions and even ates! Les 
120-100 in the Speci ifications for High types of alloy steels show a local dis- | some compromise there was still doubt Lal 
Strength Casting (A 148) is to- be re proportionate ine rease in degree ici as to the changes. In Atlantic City in ‘This 
duced from 100,000 to 95,000 psi. The | contract tion. _ The present thickness: 1950, some of those interested brought outstar 
tensile strength requirements are the ange, to in., is to be reduced to in art extensive demonstration sponsol 
‘in. ragraph cov ering this change box showi ing what hap d When on No} 
also be added to A 202. ‘In several ‘springs of various sizes we re loaded on Rac 
Boiler P ressure \ easel P late the specifica itions stile 3 After a study of this interesting demor mon- “papers 
on anges are being embodied. stration, | it Ww: as not difficult” for the membe 
chi members to reach agreement on 
cations, while not Other Specifications: he springs involved a are | 
7 prove their utility. These standards In the Alloy P ipe Spe c fications. ( a hot-coiled, compres sion springs Which AS 
are wide hy «1 in purchasing materials 158) tungsten is being eliminated as made of bars about in, and larger 
fabrication into boilers and a w “alternate for molybdenum in grade P5: and intended primar rily for use on 
range of other essels used in This gr. ade is the 4 to 6 per cent ailway equipment. 
power generating, oi! refining, chemical mium with a molybdenum range of 0.4500, 
processing, and other fields. In October to 0.65. The Bolting Specification (A Ceramic Pipe: 
ato are sreby some ges se 
4 - g al purpose specifica ion __ Several grades of ma erial have been Pipe (C 261) has resulted from the fact 4 lled 
general requirements was est stab- deleted from the Alloy Steel Cas ting that there are sev eral responsible 
iterial t ad hitherto bee pub- been replaced by nts given in now produc ing this m: ateri ial. Itis “bids 
4 lished i | of the product: ‘speci ifie: ‘Spee ific cation 217. In the w idely for. conveying sewage, industrial Idi 
tions was de ‘leted therefrom and con- Alloy Boiler and ater Tube buildir 
centrated in the ge neral- -purpose doc ‘Specific ation (A 21 3) a new grade of There oe. erushin 
ment. Since then a few othe atters austenitic material designated, TP 310, kept 
strength, the resl isti ance to ae ‘tion archie’ 
have been noted which are ‘covered in has been added. This grade with a ‘sada. absorption te tests end 
the current revisions. For example, inganese mi .ximum of 2percenthasa 
20 one chi ange will permit the use nickel range of 19 to 22 and per cent, 
the stand: prin. round spec hromium of 24to 26.00 “Adhesive Bonds: . . 
wh 2-in. gage Jength testing Intensive work in Subcommittee determination of the strength of 
down to 12 sin. Y ield point. and on Spring Steel and Steel Springs ha: aS adhesive bonds i is imports int in deter- for 
elongation requirements we re changed resulted in agreement important mining ur or “setting” rate of but it 
29, M: requirements rev ‘isions | ‘in the: former s ard for adhesive. Hence the recommended 
were increased in. A 201 and A 212 te 1. He: at-T reated § Springs 25). his. practice (D 1144) should be of consider is 
cent in order bette to meet imps hs as been reverted to tent: Whilea able serv ice. T he prac tice rel: ates to the 
requirements this s material i is det tailed deseripti ion of considerations use of all types of ‘adherent such vid the Ja 
at low temperature. leading to. important revised metal to metal, wood to wood, glass to insure 
In ations A 203, A 204, A 302, tentative is perhaps unnecessary, the glass, 
/ A A 225 there is a requirement that ae tion “of the: subcommittee is ‘of these revined stand- real 
on certain size pk ites if the percentage excellent example of many such proj- — ards will appear in the respective Supple- — - ha 
of elongation in an 8- in. specimen falls ects in n ASTM the it result eventually ments to the Book of Standards 
not over 3 per r cent be low the require-— in the acceptance | a useful standard. furnished to the members, ang | Pane 
ment the elongation in 2 in. across the _As first proposed, the ‘re were a number eventu: uly all will be available for pur- specs 
break shall not * less than 20 per ( cent. of objections, , particr ula rly by users, to | chase i in separ: ate pamphlet t form. 
— 
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mposium on th ne e Ro le ¢ of Non- estructive re Testing | in the : muel A. Wenk, > whicl 
"Economics of Production Diseontinuities in Cast and W rought 
‘THe papers presented ir historic keround, Destructive Tests, by Kent press 
this Symposium, held at the 195 Van Horn, Aluminum Company with 
Annual Meeting, are frankly aimed at gener: on the types of struc a \merica 


capturing the attention of management tural irregularities that could be de- he Role of Non- tive Testing in 
* and are intended to present unbi: wed tected. Three additional pape ers de: 4 < the Economies of Castings, by J. We 
views explaining the actual or r potential ow ith specif applications of various Juppenlatz, Lebanon Steel F oundry- 


values of the vari ous well- recognized | t methods. The fin: al one includes The Economies and Practical Applica la 2: 

_ methods of non-destructive testing in a _ general summarization, correlating of W print 

promoting quality” more ideas expressed in the previous ation. of We “some 

economies al production. papers and presenting pertinent vie Ws Schwinn, Babcock & Wileox C the 
The Economics of Wrought ‘Steel 


The contributors were chosen from rel: ative to management utilization. 7 4 


-Spection, by C. Moriarty, General 


of recognized knowledge papers this ‘Sym- Eleetrie Co. 
the subject in the | rarious fields of posium are as follows: Management’ s Responsibility tee 
testing, who had extensive exper lence sistence on Non-Destructive Testing 


Ca A Basic’ Guide for Management's Choice in Developme nt of New Engi- 
Tw og general papers are ineluded | Non-Destructive Tests, by Robert nee ring Products and Processes, 


ebruary 1 1 951 


in practical applications. 
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ft ‘Ball, Naval Ordnance alification th: at t they are authorite ative 
rmation. 


douk and give really up-to-date inf 
wail 
ity in ‘This symposium is another a of the = C opies of the 164 page book, in heavy — 
ought outstanding technic: al ¢ ontributions paper cov er, can be procured at the 
ration sponsored by ASTM Committee E- -7 list price of $2.50; the price to Mem- 
when Non-Destructive Testing, formerly bers being $1.85. This publication 
aded. on Radiographic Testing. Each o of the has not been listed in any of the 
mon- papers has been reviewed by committee 


> Conducting Strength Tests 

of Panels for Building 
Construction 


haan Analysis of Cop 
-Nickel and Copper Bi 


Nickel-Zine Alloys 


‘Lead, Ti in, 


d are C 114-47 


AST 


M Standards Are Axailable i in Pamphlet and 48 T. Chemical Analysis of Port- 
ONE important task 17 to 32 pages—40 cents each 


Terms Relating to Tex- 
tile Materials iy 
— 50. Testing Small Clear S Speci- 


mensofTimber 


volving consider ible time effort pages—-90 cents ez ach 

mbers of the Staff is the filling of 
“orders for copies in pamphle t form of 


10 to 24 10 di tf D1 150 - art. for Power Factor and 
“the more than 1600 AST M “spec gol thats prices Llectrical Ma- 
tions and test methods. These so- 


25 to 100—15 5 per cent discount 906 = 48 
e fact called ‘ ‘separ: ites” are used in a great above prices ‘ome Rubber- Fire 


Sew 


for Public and Pri- | 
variety of ways. Frequently, they Ov er 100—special quots ation vate Fire Department 
“bids and the aw ard of contr: ac ts. ‘Many ‘There has recently been compiled: a ber Products 


ON: atural Muscovite Mica 
Based on Visual Quality 
Test for Calorifie Value 
_ Gaseous Fuels by 
-3-46T. Preparation of Metallo- 
19 46. of Austenite 
Grain Size in Steels 


“and § 


list of the standards for which 40 aa * 351 - 


ndards referred to in the codes be 50 ¢ ent charges apply. This list fol-— 


‘tilling codes: require that. copies 
juds, 


a kept on permanent file i in city or state 
of 


arehieves. Sey varates are used in many 
‘phases of research work—there are a 
myriad of useful and important appli- | 
cations of these. pamphlets. 
The receipt and handling of orders” 
separates is important service wee ea = 


only must each order, which may «27- 50 T. Insulated Wire and Cable: 

Class AO, 30 per cent. 
Hevea Rubber 
‘pound 


233 - -48 T. Steel Arc-W 

A 316-48, Low-Alloy Steel Ar 

ing Elec ‘trodes 


18-45. Chemical Analysis. of Re- 
fractory Materials 


Chemical Analysis of Steel, 
ast Iron, Open- 
Tron, and Wrought Iron 
‘hemical Analysis of Ferro-_ 

Determining the Inclusion | 
ontent of Steel 

for Chemical Analysis of 
Pat Mets als 
Estimating the Average 
Grain Size of Wrought 
opper | Copper: Base 


-volve from one to thirty-five or 

| separate items, be filled carefully but 
the latest standards must be sent. oD 
insure that stocks of each of these more 
1600 standards are maintained isa D 202 50 T. ampling 


real task. F requently there is delay 
in having the ‘separates available be- 


215-41. Chemical Analysis of White 


| 
cause the type forms be in use 245 - 49 T Establishing ‘Structural 
and "printing the Book Standards or Gradesof Lumber 


batting average is good in supply- 


most separates that are neede |. 49. 
which we freque ently show our members ber Products 


gee, 


filled with bins from floor to ceiling i in 46. Sampling "Chemical 

which these separates are maint: ained. Analysis of Soaps 
t The Book of Standards itself is an im D 500-45. Chemical / Analysis of 
d ‘posing volume but perhaps more im- fonated and Sulfated 


it R "pressive is to see a large room ked Other W 


Ly of with copies of the separates. Wood-Base Materials 
Prices of Separate Standards: 7 and 50 T. Chemical and Photometric 


Metals, became available late in 
For many years we and Aluminum Base Al- - 1950; then came Part 6—F Nectrical 
loys 


that copies of separates were a railable Bic: Insulation, Plastics, Rubber, about 
olica- at 25 cents each with increased and 50 and Photometric February and since then Part = 
aphic 1, Adhesives, 


visitors is the particular st stock 41 - 49 T. Methods of Tes 


_ AS THIS Bou BTIN nears 
ad ditional parts the 
plement to the Book of 
Standards have become av ailable. 
50 Supplement—Part 2— —Non- Fer-_ 


Paint, Nav val Stores, Woor 


4 Analysis of Magnesium 
“costs cand handling charges and Magnesium- Base. AL C 
some modification was necessary and loys aper, Shipping ontainers. 
the cost of each standard now depends ~ 50 T.* Chemical sis of Pig ‘These > Supplements are se nt auto- 


‘hemical Analysi of Lead- 
Tin-Base Solder 


matically to members whose instruc- 
tions concerning the Book of Standards 
are on file. Extra copies of the Supple- 
ments | may purchased by members 
a at the special price of $2.75, th ie list 
price | being $3.50 per part. 
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1950 


1951 Budget 


financial highlights are here xcerpted 
from the report of the Executive Secre- 
tary to the Board | of Directors at its 


meeting ot on January 16, 1951. fully 


detailed report of the financial opera-— 


tions of the Society during 1950 will be. 
‘included, as customary, in the next An- 
: nual Report of the Board of Directors. 
This will be preprinted in of 
Annual Meetingin June. 
«195! 
Operating receipts for 
were the highest in the 


1950 0 Operating Receipts: 


the major sources of receipts and gives 
= comparable data for the two preceding | 
years. Receipts from dues increased 
about the same as in recent years. Re- 

- ceipts from publication sales, however 
Ww ere much higher, due principally to the 
a heavy sales of the 1949 Book of Stand- 
ards. Also, sales of Compilations of 
Standards (of w hich many were issued 

in 1950) and of separate st: andards cor con- 
tributed much to this showing. In fact 
receipts from s sales of standards in all 
forms issued represent about 83 per cent 
of all publication sales, 
strates the importance ‘of the Society’s. 
standard ition work as a vite al means 
support of ASTM activities. 
Receipts” from advertising and in- 
come from investments increased ma- 
terially, and d the 1950 Exhibit also — 


tributed to gross revenues. 


950 Operating L Disbursements: 
Operating disbursements at $523, 


likewi ise an all- time high ‘and 
- flect the steady growth of the Society’ s 


work. Publication costs were sub- 


a > stantially over rer the preceding year, | due 
_ principally to the large number of pub- 
lications issued, including the ps apers 


presented at the Pacific Area National 


Meeting in October, 1949, which com- 


prise upwards ‘of 900 pay pages. Increase 


in salaries i is accounted for by. increases 


1950 at $504,- 


history. The accompanying table shows 


which demon- 


in the St: aff and salary adv ancements. 
a hese two items together, as in the past, — 
account for about 80 per cent of all dis-— 


bursements. 


> 


The Society’ to to the 
Plan for ASTM Employees 


$14,851, which was 2.8 per cent of 
all disbursements and about 8 per cent 


budget period re represe ented = the ‘ee 
1950-51-52. F or each of the two latter 
years, operating receipts would normally 
fall below those of 1950 necessitatj 
7 the: use of surplus and reserve funds to 
‘balance the budgets in those two years 
statement below on 1951 Budget), 
rating balance 
led the building up of certain Re 
serve F Funds to meet future 
ments. important of these are the 
Reserve for General Publications anq_ 
Reserve for 1952 Book of Standards, to 
~ each of which $15,000 has been added in 
_ anticipation of greatly increased costs t 4 
paper and printing tha that are already in 
effect. Other reserves to which appro 
priate additions have been made include 
Retirement Fund Reserves and the 
Reserve for Depreciation of 
"ments. all , $47,000 was transfered, 
to ) these reserves; in addition the sum of 
$2 500 was added to the principal of ‘the | 
ASTM Research F und. 


yestin 
ce 
cent it 
7 ‘ were | 


“Assets and Net 


‘The balance sheet of the Society on 


the salary roll. The item of Head- ‘December 31, 1950, showed assets-in the 


“quarters Occupancy, plus the portion 


_ of salaries chargeable to building man-— 


agement, ‘is equivalent to rent and 


~ amounts to about $2 per square foot. _ 
= from advertising in the ASTM © 

BULLETIN, plus income from subserip- 
tions to and sales of this publication, 
just about p pay for the cost of printing — 


the BuLLETIN exclusive of overhead ex- 
penses. 


Favorable ‘Operating Balance: ance: 


will be seen that the Society’s 


operations in 1950 ‘provided a fa favorable 
operating balance, which is the normal — 
for the first year of the triennial 


OP ERATIN 


J 


> 


=. 
M iscellanecus 

Advertising 

Interest and Dividends 


Registration Fees............. 
ibit 


Miscellaneous. . 


$594 074 | 


It is of interest to note that the in-— 


10.6 139 
100.0 | $502 048 


General Funds of $439,271.50 Tiabili- 

ties, including accounts payable and all 

_ reserve funds, total $187,793. 66, leaving 

a net surplus of $251,477.84, which is” 

~ about 48 per cent of the current « operat- 

disbursements—in other words, 

enough to run the for about 

months. 


incom 
the |: a 
gener: 
overh 


- balance e sheet also shows assets in the 

Building Fund of $187,152.31, which in- 
eludes depreciated value of the Head- 

quarters Building (including land) of 

$156,340.87; “and in Committee and 

_ Other Funds of $140,057.27, these assets 
ineach instance being balanced by liabili- 

of the same amounts. the 
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G REC EIPTS 


“269 952 | 
19 750 
6991 
6 623 

9 665 


50 711 
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OPE ER. ATING D 


URSEMENTS 


Salaries... . 
General Office 
Meetings and Technical and 


Miscellaneous 


Toran DIsBURSEMENTS 
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es, $285,000; ;  miscel- 


taal assets of the Society ‘are $766,- publication sa 


= 


latter 481.06. laneous items, $51,000. E istimated d dis- 

rmally The growth of Society activities in the  bursements are $573,000, made up 

tating st dec: ade, coupled with the influence — publication costs of $237,000; salaries _ 

nds to * greatly rising costs, is reflected in the — including staff expansion and increases 

Years fact that in that period Society dis- salaries to meet current: conditions), 

idget), _ bursements have increased 2.88 times. $212,000; ; and general office expenses, — 

e mb Ih the same period the net surplus has meet ings and committees, headquarters, — 

in Re ‘increased approx imately 2.62 times. retirement and miscellaneous, $124,000. 

re the — lowance for substantia il i increases sin cost OF 
and The book value of the Soc ciety ’s in paper and printing, which range up 
rds, ty all funds (v.e., General, to 20 per cent depending on the n: iture 


dedin Building, Research, Committee, 
osts of Medal 2 and Lecture F unds) was $311,- 
ady j . 943.07 on December 31, 1950. In view 
Appro- of the strong inflationary trends during 
nelude “the latter” half of last year it was 
nd the cided to increase the Society’ 3 holdings 


of the printing; it also includes the allot- 
‘ment of $40,000 from current income to- 
Ww ard the 1952 Book of Standat 


oleae of $29, 000, w hich if it el 


nvest. | equities in relation to holdings of about will be met t by drawing 
ferred fixed income sect urities, at the publie ation and other reserve funds = 
um of | “dose of the year about 41 per cent of i in- STANDARDIZATION 

vestments were in common stocks, 


of the 


of Stondords ihe. . 
ond Reports RESEARCH 


Popers” 
Discussions 


cent in preferred stock s, and 46 pe many factor emergency y can 
cent in bonds. Substantis Inv restments only roughly estimated. The endeav or 
were made in open-end Mutual F unds has been made to budget conservatively 
to secure diversification of inv investments allalongtheline 


The Board of Dires tors 


and management serv ice. 2 


ural 
gratified with the financial picture re- 
iabili- The vealed by 1950 operations, which has 
nd all The charts here published give made possible the strengthening of the 
presentation of the source of the whole of the Society 
ancis 
ich is moome and it was In in anticipation of the rough and uncer- 
perat- tain times that may lie ahead. 

re general office expense, rent, and other 
vords, 


overhe: id items have been apportioned 


tut six to the three broad ec ategories of Society Bs Board of Directors, in anticipation of the proba- 


ss bility of having to construct an addition to the 
the work, namely, Standardization, _ Headquarters Building and also to provide 
the Reserve for the great.y increased cost of replace- 
in. the: search, and Administrati ion. Additions due to present inflation, transferred the sum 
a to Reserve and Surplus a are e also sh show n. ¢ of $25,000 from Surplus to a Reserve Building 
ich in- Account, thus decreasing the surplus to 
ead- Since the first of the year further changes 
d) of 1951 Budget _were made in the investment portfolio by invest- 
> an stocks. As a result, on January 1 1951, the 
In the budget for 1951, current im- book value of all securities was approximately . 


assets - come has been placed at $544,000, made — | $334, 180, of which 54 per cent was in common 


t tocks, 14 per cent in preferred stocks, and 32 
iabili- of dues and entrance fees of $208,000; eent bonis, 


r Cent | Dues of Members in ‘Armed on Thermal Mareh 7 procedure calls for 
38.6 Services Remitted- Materials at at Spring Meeting ‘the publication of this symposium later 


plans” have in the year. Iti is hoped to include in the 
virtually for the Symposium April ASTM Bu tterin, the next issue, 
on Thermal Insulating Materials w hich | 4 news account of the Spring Meeting, 


ACTION of the Board of 
_ Directors, the dues of personal members 


the Society. who enter the . Armed 
Services of their country will be re- 


is the technical feature of ‘the Spring | with notes on some e of the highlights 
Meeting in Cincinnati on Wednesday, stressed by the authors. 


Mitted for the period of their serv ice, , the 


membership being resumed without in- | 
_terruption on n return to ¢ civilian life. 

this pe period of service, regular 
publications wil! be withheld, “except 


to in ASTM B Bu LLETIN, available 


The purpose of this extensive article is to keep members enna up to date 
on many of the major developments in the technical committee work. The material 
<« segregated according to subjects covered by the technical committees, and the 


ader can thus peruse the specific fields with which he is concerned. See ae 
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‘Manual for of ASTM 


A NEW and compact Mar 
for of ASTM Papers h: 
‘cently been issued. This s incorporates 
in convenient form such material as h: as 
been furnished to authors for many se 
years” but. also includes additional data 
and instructions and is the Manual re- yo 
ferred to in the article on “ASTM 
Papers —T heir Preparation, Acceptance, | 
and P ublication whie h appe: ‘ared 
the January, 19: 30, “ne 


4 employees of the Society come. 
under the provisions of the “Social: 
Security Act as revised in 1950 . Prior 
to the revision, the Society and its em- 

ployees were exempt from Social Secu-- 
rity prov isions and taxes. The rev ised 
Act permits (but not require) 

tee thnical society employ ees to partici-— 

pate, provided the employer agrees to 

_ pay his share of the t tax: and at least tw O- a" tk i 
thirds of the employe ees vote to partici- ‘ The Committee on _— and Pub-— 

‘9 pate. Last September the 1 Board of ications has endeavored, over “the 
- agreed to to pay the employ er i ears, to keep the quality of papers pub- 
share | of the tax, and in December more Be on a high plane. The principal 7 
= two-thirds of the employees (41 of contributing factor i in this regard is the 
54 4 employees) agreed to participate and and very” careful scrutiny which the Papers: 
pay their share of the tax. Committee e gives to all offers of papers, 


The Board’s decision to have ASTM _ but more particularly the very critical | 7 
review of manuscripts which the Papers 


enter Social Security was made with the ‘= 
Committee secures on the part of 


understanding that Social Security” 
benefits would be in addition to those pert. authorities in the field covered by 


provided by the Society’s own the paper. lowever, the susyestons 
Retirement Plan for ASTM Employ ees, 
w hich at the 28 employees 
participating. — greatly in- 

_ creased retirement and other benefits of ; 
a Security under the 1950 Act made 


participation for our employe ees attrac- 
tive, and for those also in the ASTM — 
P lan prov ide a worth-while addition to | 
retirement incomes being ided 


under the latter pl: an 


F ebruary 27 


cate March 2 


‘Members May Get Duplicat 
| Sales: and Meeting 


Resistance, and Related Alloys 
Nominating Committee Philade Iphia, Pa. 
Spring Me EEK Cincinnati, Ohio 


"members may 
“how come” they receiv 
Me arch 13 

| which include information 
| about ASTM District or National 


Meetings, contain diterature 


14— 
-March 16 
March 16 
about the Society’s publicati ions. March 19-20 


There is considerable direct = ~ 


New York District _ 


a Detergents 
Dallas Members rs Bs 


March 
h 


Materials 
Alabama Men mbers 
Pittsburgh District | 


Conductors 


April 23-2 


addressing carried on to stimulate Mare 4 
interest in meetings of the Society | - March 22 
including District meetings and 27 
distribute to various lists which 27-28 

are made available to the Society a Mareh 28-30. 
considerable amount of literature 

describing publications It Marek 1 

would be time-consuming and March 2 

to attempt toeliminate first, all mem- March 

bers’ names and, secondly, ev | April 16- 

duplication of names, because April 19. 
times two or more lists may be used 

it is hoped that when members: 

will understand the reasons for | 
this. Because of the great activity Related Materials 
an average ASTM member, there Detroit Distric 
is is hardly any mailing we do to other — 


groups that will not inc 
number of our members. 


June 18-22 


LLE 


AST M BU 


ANNUAL MEETING © 


dule of ASTM Meetings 


Dame Gur 


26-2 Committee D-1 on Paint, Varnish, Lac- Washington, ©: 
quer, and Related I oducts 
e 


Committee E-12 on Appearance 


Oregon Members 
time to time duplicate en- Northern California District 
Committee D-13 on Textile Materials 


Southern California Distric 
Committee D-12 on Soaps and Other New York, N. Y. 


Philadelphia District: 

Committee D-20 on P lastics 
Committee D-9 on E ‘lectrical Insulating W. 


29-30 Committee D-15 on Engine Antifreezes W ashington, D. 
Committee D-100n ShippingContainers 
Committee B-1 on Wi vires for Electr 
Committes C- -21 on Ceramic Whitewa Chicago, Ill. 
Committee D-14 on Adhesives ashington, 


Committee D-21 on Ww: ax Polishes and C hicago, Il., 


21- ~22 ommittee E-i1 on 1 Quality, Control of | ‘eveland, Ohio 


qu: of the manuscript. 

_ Although 1 the new Manua al and its ac. 
-companying material are primarily for 
the use of authors of ASTM papers, a 
copy of the manual will be sent on ’ 
quest to ASTM. member rs w ho might find 
it of service. 

_Deicing alV Antenna 


One of the many engineering 

problems connec ted with 
: the construc tion ofa a new 200-ft. ‘television 
nna tower atop. the En mpire State 
Building was to keep the lofty structure 
(1450 ft. up) warm enough to prevent the 
formation of ice during sleet storms per 
- consequent increase in wind loads and 
other haz: ‘To solve the problem, the 

Electrical Testing Laboratories of New 

York City dete mined the amount of el 

trical current necessary to be pat passed 
through the sections of the antenna, to | 


vent ice from forming. Whe 
the So 
“West ( 


Angele: 
these I 
ings di 
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ASTM DISTRICT ACTIVITIES 


dwict es, orest point up the esira iility of oceasior 

visits by officers of the Society. 


Wear and Abrasion Testi 


Coast and Southern Centers. 


on ADDITION to meetings in line with the prine ips afi inte rests of the ——-posium on Wear Testing of Metals 


on February 20 in Philadelphia and St. ‘tive localities. The officers of “(now of print) was: sponsored in. 
Louis, several other district and locally — tw o Districts in California are coorl- Philadelphia over ten) years ago by the 
vith d gonsored meetings : are being : arranged, : - nating the plans there, and in the other —_— District; and the session at the Franklin 
i number of these in connection with cities small groups of the members have - Institute on March 22, as ge | above, 
yisits which President Markwardt and been designated as local committees on — while on | a somewhat broader theme, : 
Executive Secretary Warwick will make — arrangements. While the personnel of in recognition of the tremendous in- _ 
W est Coast and Southern indus trial these groups W ill be noted in a “subse-_ terest in this” hole subject. | District 
centers. A condensed schedule of these quent heading the com- -Vice- Chi airman E. K. Spring, Chief 
meetings, noting the subjec ts and mittees are the followi ving: Messrs. T.K.  Metallurgist, I lenry Disston and Sons, 
speakers, may quickly convey what j is May, Edwin Joye ce, H. M. Shils tone was "assigned the task: of ‘procuring 
prospec and J. Trimble in Portland, speakers, and the success of his efforts is 


Dallas, Houston, and Birmingham, re- - indicated by the program that has beer 
Vit _ set up, each man being an authority on 


Whenever possible, President of All members and friends of the So- this particular subject. _All interested 
the Society attempts to visit the two | as are cordially invited to attend — are cordially invited to attend. eal 
West Coast Districts centered in Los ‘hese mentions. Direct mail notices are reservations should be ‘sent to ASTM 
Angeles and San Francisco and usually going to members and committee me m- Headquarters. = 
these Distric ‘ts w ill hold technical -meet- bers in each locality 

ings during his "Visit. Ac le to this will | be the second time that 

pattern this year is a meeting being a hs as been an. ASTM [ sponsored get- : <i 

ranged by our membe rs in Portland, together the cities where no Dis-— New York 

Ore., where, as is me above, both the  triets are fune ‘tioning. Just a year ago Tite ta ia ale 

‘President and Executive Secret: ary will Assistant Secretary, on a West 
“speak. Warwick, at. each of the Coast trip, had groups of our members _ 


meetings on the Coast and also in vad together for the first time in Portland allie of Pitney 50, attending the 


other three cities indicated, will talkon and the: southern cities and the indus- ‘Sew York District Meeting of January 

the topic ‘ ighhg its of Current ASTM trial importance of these areas and the hearc two presentations on the 
Work in Materials,”’ v arying his theme _‘inereasing number of our members — deciles and the potential uses of tit 


LACE AND SPEAKE woo" tion,” and N. E. Promisel, Head, Ma- 


terials Bi Branch and Chief Me 


Feb. 20 ers’ ‘Club of St. Louis, ‘Highlights of in Forest. Products Bureau of Aeronautics, U. S. . Navy, 


an Lindell Blvd., St. Research—President L. J. Markwardt. covered“ Alloys and Their Pote ntis 


Burns Restaurant, 336 N. E. Highlights of Progress in Forest P roducts 
Portland, Ore, Research—President L. J. Markw ardt. his subj very adequate ly, reciting. 
a ¥ Features of Current ASTM Work in Mate- in one of the best District meetings of 


4. ils—Executive Secretary C. L. W arwick, the year, 


March Engineers lub, 206 S San-— Timber as a Construction Material— 
Ss Ss the 
some St. , San Francisco, dent L. J. Markwardt This was a joint meeting w 
Calif. "Executive Secretary. men ASME Machine Dein ision, its 
Los Angeles, Calif. Highlights of Progress in Forest program chairman, H. C. R Carlson, 
Research—President L. J. Markwardt. also being the ASTM District head. 


S 
Executive Secretary. with AST M program chair 
Symposium on Wear: The Human Body 


(Dinner talk), John Pp. Hubbard, 1 Iniver- Work, in obtaining the 
sity of Pennsylvania; Textiles, Charles L. spes akers. Alex” Stew: art, Director 
Simon, Industrial By-Products & Research Research, Nation: al Lead Co., acted as . 
; Metallic Substances, John T. Burwell, technical chairman. 
“Massachusetts Institute of Technology; past 
Highways, Speaker from _Highw ay Re- Although there has: been as 
search Board; limited commercial use of titanium 


radioactive isotopes), C Burk, Atlantic loys, the tonnage being quite low and 


March 22 Venus aurant, Dallas, ighlights of C ‘urrent. A: ASTM Work on M: average price during age gregat 
‘Tex, uls Exec utive Sec ing in the neighborhood of f $2 Oa pound, 


March 27 Houston Club, Comme nee E nevertheless some the remarkable 
 _ Bidg., Houston, properties of the alloys undoubtedly 
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to. 200 tons of the me tal inay be now being overcome. 
coming. Produce ‘tion of the metal with Mr. P romisel, who is vitally inter-_ able of the 


its high affinity for oxygen creates weil ~ ested in the subject from the : standpoint A: alloys in resisting attack by sea water 


smelting proble ms and in rolling into of use in equipme nt for the Navy and its were noted. 
shapes the metal must yrotected, branches, discussed various alloys, not- 


for ex: ample by an outer layer of steel. that tensile ‘stret can be meeting as a whole prese nted an 
Lippert in discussing produc tion tained in the neighborhood of 100, -to-date survey of this ‘interesting 


titanium, but gave a factual story of problems include a rather low elonga- neering d: ita on some of the more e prom. ‘ 


some of the» »roblems many of which tion and ductility. "However, some of ‘ising alloys, 
residen nt M Ma arkwardt at Philade Iphia. and lad, during Commie 
of many leading meta jurgis s and en 
Albert Speaks in Philadelphia on ' “Philadelphie and the e Apparatus Industry’ - is remarks, some intentionally on the | 


light side, but mostly very serious, 


Presipent L. Mark- 

wardt was the technic al spe vaker 

resident’ s Night Meetings sponsored 

_ by the respective Districts in Philadel- 3 

a phia on January 16, and in Cleveland on 

_ February 5. At dinners in connection 


each meeting two prominent 


AST M members spoke—in Philadelphia 


World War II, whe ; 


or quite some time the Phil: adelphi: 
Distric ‘t has wished to have a dise ussion 
on the historical and industrial aspects 
of Phils adelphia and the instruments 


dustry. This home city of ASTM was | 


= de voted much effort to conserving | 
critical materials, we had become ex. 


of elements such as columbium and re. 


not present any fla amboyant picture: of psi. with quite good yield point, but th: at — al, and presented some factual engi. ieee 


stand: ur 


hents, various s sandw and their use. ig: very product 


alloy bs 


this very meeting had serious probiems teria 


high- al 
forging: 


tremely complac ent. C ertainly the use other w 


Desp 


lated materials had not been curtailed; ‘meeting 


_E, J. Albert, President, pro tem, Se ‘ienti- ‘Teally the cradle of the industry, “of _very few had been conservation or very | ofrecer 
fic Apparatus Makers’ Association, and jamin F ‘ranklin being one of the pioneers. “stockpile” minded. we inins, 
- ‘Thwing-. Alber + Instr Mr. Albert, Ww ho dev ‘oted considerable ing the piper. e made referen ce ing, ane 
Co., , discussed | “Philadelphia and_ with nickel, aluminum, and other impor- | 4-1 me 
Apparatus Industry,” and i in Cleveland, Cussed it with sucn leaders in the in- tant metals on which our peacetime and sumers 
N.L Mochel, Manager, Metallurgical dustry as Morris E. Leeds, J. ‘dward economy depend. He noted the present 
E ingineering, Westinghouse E lectrie Bows, Society’ SW willingness to cooperate with 
Corp., and Chairman of Committee A-1 ‘others, interesting br: anches of the Government and said 
historica acts. In so doing, he noted ths Dire Special 
on Steel, which was meeting that week, that a i ctors’ Special Committee sical 1 
gave “Some Informal Comments on | - - ad written to key Government men in- | Mochel 
“Metals C urrently tions, in particular: ‘Queen and Co., from ating the ASTM w as standing ready 
stemmed a number of the leading to help where it could, Reside 
Structural Sandwich Construction: current organizations in the ‘instru-— Although not minimizing the serious. Direct 
Because of interest, in ments and supply” field. Those who ness of insufficient alloys, he did not end tory, 
founded such companies as Leeds & on a pessimistic note, that | dress o 
ta 
Northrup, Arthur H H. T momne Co., J.G + we will get through somehow, although | Lightw 
Biddle & Co., and others, were at one : intensive effort is nec essary. In all of ~ Desy 
« this subject, re m: affiliated with Queen’ & the. problems manpower is vital and he dloyin, 
‘compliments on this talk both in Phila- he speaker stressed the fact— th: at the importance of this feature | the mc 
delphia and Cleveland. Since there isa Philadelphia, ‘the cradle of the industry, which is So often ov overlooked. make u 
likelihood of the pap paper being published, was even now the leading center for this 7 a: ‘ollowing Mr. Mochel, President | a ultr 
a sketchy outline is given here. indus try. Ina addition to the e companies = Markwardt spoke, and noted a 1 poem, | dl con 
| He referred to the derivation of the “noted above, and his own organization, « A Nation 's Greatness which was 
name “sandwich” which iraces back to Which he very modestly did not refer to, of his New y Year's s Message to our ; aitical 
the Earl of Sandwich in England. Then _ there are other leaders in this field, ~ members, where, in referring to ana | we ne 
gave the following definition de- eluding Olsen, Bale lwin, Brown, , RCA, tion’ greatness, Samuel Blumenthal tigh-te 
veloped by ASTM Committee 19 4 recision hermometer, -B ‘Tnstru- w rote th: at “the me: isure of a ns ition backlo; 
covering these materials: ment Co., and others. “the stature of its men,” that “seience, | technic 
ts Mr . Albert also took the occasion wealth, and power can build a super | He str 
“A Jaminar construction comprising a ‘eae the key position of this industry * 
state, but the stature of its citizens alone | “know 
of and the necessity of maintaining it terials 
simple or composite materials assembled t bl 
1roug 1 cooperation from responsible The 
and intimately fixed in relation to each sources procuring materia ‘and man- 
other so as to use the properties of each to | bei ee ee A: Cle 
attain specific structural advantages for power. Assist 
the whole assembly. planned either to publish i in full, "Alber Ols tan So 
Or an extended abstract of Mr. Albert's Schaefer, Albert and Spring, an m. D 
He reviewed the various types of ma- pager. the: respective Distriet Officers, gu Chief 
terials such as metals, wood, and other ‘Distriet_ work, Henry 
nonmetallics which may go to make up arr anged the program. 1. In Cleveland 
“ings, followi ing which notes were Clev eland D District , in inviting hairman R. T. Bayless, American q 
nted on the core materials of which Mochel to spe: ak at its District ciety for Metals, and Secretary L. “Mo 
there is a great variety. He discussed Meeting Dinner on a subject to w hich 4 Herron, The James H. Herron Co., were . 
criteria and i in conclusion showed Bes is very namely, — al met: tals, he _attend- 
€ 
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\STM TECHNICA\ \L_ COMMITTEE NOTES 


Committee Ho aids Day y Series of Meetings 


Many | New and Revised “Speciation to Result from from Cleveland Sessions — 


Be ability “requirements: are the basis of pur- 


‘Many actions on steel the. Cc meetings, and sever chase. The proposed tentative covers bars 
a ral for “springs of ‘the 8600 (nickel-chrome- 


gecificatio tests took. place e at the new proposed stand: rds were arted 
_ mid-winter series of meetings of ASTM _ on their way for eventual Soe iety action — 
Committee A-1 1 on Steel held in Cleve- at the Annual Meeting in Atlantic City 


& 
and, F ‘ebruary (5-7, inclusive The in June. 


- moly) series of steels. The tentative for 
Heat-Treated Leaf Springs, A 147-49 T, is 
to be advanced to standard, the former 


standard, carrying a '39 year date, to 


standards related to such groups of It is of interest to note th: at one of the 
products a as steel springs, carbon. and "groups concerned with pipe -and tubing, In the important field of music spring. 
alloy bars, , pipe. and tubing, bolting ma- 4 Subcommitte oa YS , recommended the — wire where Specification A 228 covers this — 


terials, vi es, fi: inges, and fittings for Society issue, posthaste, emergency high-qus ality materia al for | springs, a re- 


high- anc and low -temperature serv steel -altern: ite prov isions permitting a a higher v ise té ab le of tensile require ments will 
adopted. This provides tensile strengths 
forgings, plates, structural steel, : phosphorus in certain of the alloy steels 


from 251,000 to 439,000 psi., the wire | 
other widely used products. where heavy serap: additions must be 


diameters ranging respectively from 0.156 
nd re- Despite the railroad strike, these made. This should materi: ally ent the to 0.004 in . The tensile strength for 
meetings were among the best attended - loss of heats where it is extremely dif- tempered spring wire A 229 is to be nar- 
att (recent years and by the use of through ficult t to lower phosphorus to) required Towed psi, raising all 

e are | tains, which the railroads kept oper: _ limits | without undue sacrifice of im- sm 
pren nd by air and car, upwards of 200 | ant ¢ i a, 


mers of el, were Track Fannin: 
> with On night, F — 5, the Changes in two standards involving larger type forgings, higher strength steels 
said | STM Cleveland District held a tech- track faste nings were approved subject, 7 are being added and for 
P however, to letter ballot action and also reduction gears, A 290 and A 291, and for- 


mittee | sical meeting at whic ‘+h Norman L. 


en in- Mochel, Chairman of Committee A- 


favor: able consideration by the AREA, _ turbine and turbine gene rator rotors and 
In the Heat-Treated Carbon and Alloy shafts, A 292 and A 293. A new speci-— 


7 spoke at the dinner; _and the Society Track Bolt and Nut Specification A 183, fication for alloy steel pressure vessels was 
President, L. J. M: urkw ardt, Assistant the strip test requirements are to be completed, but is subject to letter r be allot 


Director, U.S. Products — changed, and there is a consolidation of “confirmation. 

otend tory, Madison, gave an interesting ad-— steel grades so that, eventually, there will — This committee is drafting a Recom- 

d that | dress on “Development and Trends in be just two, a carbon steel with tensile — - mended Practice for the Ultrasonic T — 
hough lightweight C omposite Construction.’ strength of 110,000 psi. and an alloy with _ of Forgings, which is nearing completion. — 
all of Despite the » very” titical shorts ages of minimum strength of 115,000 psi. These is also drafting standardized require- 


ind he ‘dloyi ing elements, and in fact some of change s will present a more realistic testing of forgings, which 
ands Quenched nould clarily this test. 

eature | the more basic materials which go tice. The current standard for Qu 
un st 1], Mr. Mochel did k Carbon-Steel Joint Bars A 49 is to be re- % 
r. Mochel did not take verted to tentative with some nominal Steel Tubing anc and P Pipe: 
sident | multra- pessimistic view. He felt that 

pos, concerned had certainly been lax i in - the number of test section which will re ‘Ix was an appe: al to set up emergency — 7 


part conserv ing and maint: iining stocks” of quire one tension and one bend test 
O our mtical alloys, p: irticularly those which each lot of 1000 bars, or fraction, but in no | 
‘@ na | we necessary for mets ils oper: ating in ease less than 1 one such test on coals heat. 
enthal | tigh-temperature service; buthavinga 


tion is backlog of experience plus a dependable “Structural Steel for Bridges “in Buildings: 


phosphorus in certain alloy standards; 
the incorpors in virtually all the 


“analysis for “approval of new 


techni val m: nanpower\ we will pull through. specifications on seamless elded 
super He stressed the importance of technic al Among the : actions affecting structural tubes for low-temperature service; a new o . 
steel were changes the Structural system of grade designations to apply to 


‘know-how,’ and manpower in our 
Dasani, Se siti tiie: Nickel Steel Specification A 8 to make it “all of the specifications and bring better 


Tig > 

ney. for use with the General Re- order in this respect; the addition of 

The District meeting w a quirement Specification A 6. This ma- new grades of low metalloid ingot iron in 

ly Cleveland Chairman R. T. Bay less, terial requires a tensile strength of 90,000 the specification A253. 
| Assistant Sec retary and Editor, Amer 115 ,000 minimum. Revisions in the he producers who ‘must use 
Olsen, an Society for Metals, L. F. 
‘on, District Secretary, Secretary, pee satisfy more “fully the bridge engineers necessity for ‘emergency action. in 


sfelder Chief "The: James Ih. This specification now raising the permissible limits so that more 
el nd, fi ee Co ae ata fF. gives a wide range choice of mechanical efficient use could be made of alloy steel 
properties with limitation in chemistry for products such as tubes, boiler 
Steel el Committee Actions for various thicknesses of plate, which tubes, both s seamless and welded, and 


L 2 or eee range from thin plates up to 12 in. in austenitic seamless and welded tubing for 


were “More t th: an 150 steel specifications and thickness, ee general, sanitary, and refinery service. — 
ttend- W hile AST M has not renewed its pro- 


ests are the responsibility of new Manual on Mechanical Testing 
t 125 5. Mittee A-1 on Steel. — Many of these Procedures - for Structural Stee ) i cedures so wid ‘ly used during World War 
wa involving emer! rgency spec ifications and 


Ww rere reviewed critically 2 completed with action expected 
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-suance of ‘ “pink Ww hich can be affixed 
to the specifications, and also” — 
‘ publication of the comple te provisions 

notice in the ASTM 


. In the steels affected, it is pr oposed the 


present phosphorus limits of 0.030 =. 


raised to 0.045 per cent as an emerge ney 
The new tentative for low-te mperature 
cover seamless and wek led 
on and alloy materi: al. Three ferritic 
des are provided, a carbon steel and 
two for nickel-silicon. Reference is made — 
to austenitic grades which are suitable 
where Charpy impact values of 15 ft-lb. 
minimum are required. Rather rigorous’ 
requirements are incorporated and, 
addition to chemical composition — and 
tensile properties, the material is subject 
fi ittening, fli aring, hs hardness, impact, 
and hydrostatic tests. This new tube 
specification will be a companion standard 
to one recently for Pi ipe for Low- 
Temperature Se rv ice 


proposes to the current not-— 
numbers a new system 


too-clear T 
which will use the carbon, molybdenum, | 


romium, or other major alloy ing ele 


s the key. For example, Grade CM Bo 
be low carbon-moly 
denum grade; Grade CR 2} would be the 
24 chromium steel and CR9 would be the 


nominal 9 per cent chromium alloy. 


we 

?lates for Boilers and Pressure 


essels: 


“and alloy” steel plates for pres- 
‘sure vessels covers a heavy tonnage . 

t, and the numerous plate speci- 
fications are widely used, many being in- a 
corporated in the Boiler Code. A grade of — 


plate with one per cent chromium, 
half per cent molybdenum was approved. 
The new M: anual on Mechanical Testing © 


wise was started toward eventual approval 
in Committee A-1 and the Society. Stud-_ 


ies will continue of additional test  re- 
quirements for stee for pressure vessels at 
low temperatures, A 300. Check analysis 


Ve i had been issued in pamphlet form; this 
ineludes the new standard approved late 

: in 19! 50. General Requirements for De- 
livery of Rolled Steel Plates, A 20, with 


‘its 13 companion product specifications 


— Cove ering a wide range of carbon and alloy” 
steels. With this system for steel plates in 
effect, 


‘vides that general requireme ute, such as 
methods of conducting tests, ‘marking, 
_retests, and extensive tables of tolerances 
all of which would be common to the 
uct specifications are in one compact 


( A 20 and be 6) w ‘ith the er 


properties, etc., concentrated in ‘the 


ering chemical re quire ments only, 


3 Two import nt grades of steel are to be 


Subcommittee XV considered the pos- 
sibility of standard requirements for cold- 


3 Steel Plates was completed, and it like- 


were approved in the Rivet 


a 
XI’s existing spec quality cold-rolled to be drafted, 


there are now two similar plans, there will be included for the first time 
other on structural steel. This pro- 


Drawn Copper Wire (B 1-49) i in- 


Bar Steels: 


ASTM has numerous specifications for 
_earbon and alloy steel bars, some of these 


J calves, 8, ane F tings for High. and 


Tem erature Se Service: 


Z As usual, Ww was conside rable 
tivity on properties and tests of valves, 
~ flanges, and fittings for use at both ele 
vated and for low-temperature service, 
poe w continue on sts andards 


cov: 


hers are based on mec hanic ‘al properties, 
oth 

some on heat treatment, while others are 
cold-finished material. One involves end- 
quench hardenability requirements, A 
and on the intensive studies 


ras “approve 
m ugh the | use 
‘tables: the com- A 182, 
mittee has pre pared what is described as a nt one per "cent will be 
to-earth”’ ification which modified to the more popular 14 per cent 
AL composition. A new grade of dustenitie 


should have widespread application. 

though still subject to letter ballot in the — steel, Type 304, is to be added to both the 
Steel it is expected high- and low-te mperature bolting 

ations. In the Nut Specification, A 194, 


er f at the 19: 51 An pees gr: ades of nickel-chromium steele using 

need for standards to govern nitriding sts abilizing will be added. 
-stee ‘Is has been indicated; two drafts have 1 


service at te emperstures 


‘ment. 
to develop new standards covering 
fusion-welded alloy pipe, which ‘involves 
heavy wall thickne and size and also 
"4 to consider : a spe cifica ation for centrifugally — 
cast steel pipe in the ferritic grades. The 
“latter study will parallel similar work in- 
ing the austenitic grades. 
action calling for emerge ney in- 
erease of the permissible “phosphorus 
 jimits from 0.003 to 0.045 per cent was 
“indie: ate mue ch promise for any agreeme nt asked in the Alloy Pipe Speci ifications 
158 and A 312. A study committee was 
up to the various grade des 
ignations used in the family of specifics 
tions covering castings, pipe, welding 
fittings, forgings, and bolting. 
-Bolting: 


added to existing stanc lar rds. 1109, 

carbon | grade used for manufac ture 
is to go in the Hot Rolled Carbon ager 7 
fication, A 107 ; and a nickel grade, A 


30, in the comp: inion Alloy Steel Tenta 


 finishec d carbon steel bare, the com-— 
plexi was felt, did not 


Studies of the use of hot- rolled carbon 

8 pressure vessels resulted in 
agreeme wnt ¢ on a new specification for 

terial of flange and firebox qualities. There 
three grades in each classification, the 
earbon content ranging from 0.15 to 0.28— 
per cent. Tensile strength ranges are 
~— from 45,000 to 70,000 psi. with yield point 
_ minimum not less than half the tensile 
stre ngth. ‘The elongation in Sin. gage 
length sy specimen ranges from 163 per r cent 
in heavier thicknesses and for the higher | 
strength material, to 214 per cent mini-— 
- mum on the thinner material in softer 

‘steel. 


specification for commercial 


‘For a a period of two years, the wedge 
test, as a supple ment to the tension test 
for determining the mechanical properties 


Specific ation A 325, has been under con- 
_ sider: ation. A revision has been agreed — 
_ upon using the w edge t under the head of the 
bolt as a means | a properly 
bolt. 


: a Most of the above actions are subject to letter 
ballot confirmation in the subcommittees and in 
main Committee A-1 on Steel before submis 
to the Soci iety for al. 


gr 
‘Work on Wires for Electrical Conductors 
ts expected t that cluding these "prov isions. W Vork 
in any ASTM specification covering | 


authorized along similar lines on 
metal products, sampling procedure 


Standard Specifications for Soft or 
vnealed Copper Wire (B 3-45). 
based on statistical analysis and quality — 
control. Ata series of meetings held at 


In 1942 the Society published in 
ASA Headquarters in New ork, 


PROCEEDINGS a proposed specifics ation 
for tinned hard-draw n and ‘medium 
January 16 18, Committee B- 
agreed to submit to letter ballot a revi- 


sion of the Standard Specifications for 


new 


‘pur poses. 


in line w with present practice an and is gs 

A ST MB BULLE qT | 


= 


Among the recommendations affecting 


of quenched and tempe ‘red steel bolts, 


-hard- draw n ‘copper wire for electrica 
This draft has been revised 


Soft. ( 
encoul 


provisions, a somewhat similar 
ol 
im 4 testing 
: 
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Teta 
— and also on steel castings for low-tempera. and B 
{ service. New requirements for | covere 
— for 
Condu 
— 
— 
New 
— 
— 
— signin 
— | at AS 
q * of BE 
= 
under 
— 
— 
— 
| 
Vis 
— Expe 
— impr 
i 
— Con 
— 
— | 
— 
(Nest 
q 
per tot 
— 


pected to be issued as a tenta itive speci- ‘Iti is now felt at in- 


has beet n appointed to study this prob. — 
tate 


Subs stantial agreement has been effective in 195 51. In 1949 the Society published the 


reached on the method for sical s Standard > Spec ifications for Lead- Tentative Spec fications for Standard 


testing individual wires removed from oated and Lead-Alloy-Coated Soft eight Galvanized (Zine-Coated) Steel 
ndards the soft stranded cables” cov vered by Copper Wire for Electrical Purposes Core W ire for Aluminum Conductors, 
ittings "Tentative Specific: ations B 172, B 173, (B_-189— =! 50) include prov isions for a Steel Reinforced (ACSR) 245). 
Dpera. and B 174. Such tests are sat lead : alloy coating containing a maxi- Experience with the specification has in- 
raus. overed in Standard Specifications | “of 20 per cent tin. It has been dicated the need of certain revisions in- 
evated for Concentric- Lay-Stranded _ Coppe r suggested that an alloy containing 40 to —¢ luding the r requirements of the w rap 
Conductors, Hard, Medium-4: urd, or cent tin be more test and permissible varie ations in diam-— 
Soft (B 8-50), but diffic ‘ulty had been for eter of the wire. being developed 
ws | encountered i in 1949 in applying « similar isa specification covering the more 
Teent tests in n Specificati ations B 172, B and heavily coat ACSR wire. 
| 
New Standards for Copper and Copper Alloys of 
ecting By ALL means the most developed along: somewhat the same vising its various wrought product 


significant deve elopment. ‘at the meetings lines as the Tents itive Specific: ations for quality specifications so that the ma- 


ranges of Committee B-5 on January 30 and 31 General Requirements for Delivery of terial included in the general spec ifica- 
i a oar ASTM Headquarters was the series | . Rolled Steel Plates, Shapes, Sheet P il- _tions will be covered only by reference. — 
of general requirement specifications ing, and Bars for ‘Structural Use. o being de ‘veloped by sube 
covering wrought produc ts. The pro-— 6-50 T) and the General Requirements mittee are “spec ifications copper 
also posed general requirement specifications y Delivery of Rolled Steel P lates of alloy forgings, for automotive and 
under consideration a are the Flange and Firebox Qualities (A 20- frigeration tubing, and for ¢ opper and 
domes of produc te: T), under the jurisdiction of Committee copper alloy centrifugal castings. Be-_ 
: hese so-¢ called gener ral specifica cause it was deer med desirabl able to stand-— 
"tions include requirements applicable ardize the grades of copper- r-base 


sheet, and strip. 
and copper bars, a group of products, for example, sam- nickel-tin- -zine casting alloys now 


shapes. pling: and number of tests, “methods of developed industrial usage, it 
Copper alloy wire. test, retests, workm: anship, inspection decided to : appoint a tas sk group to dr: 


Copper and ¢ opper alloy tubular - -and dimensional tolerance tables. The = a specification for these materials. This 
ese propo psec idual specific ations, and 
DEVELOPING the ASTM 
mos on C orrosion deve eloped a a set of rules” 
by the ASTM Board of Directors at 


produc ts. gener specification is referred to in the will for 
0 “ASTM. 
visability of permitting such use of test 
Exposure Test Site Progr am, a number i 
7 which would need to be complied with. 


Coppe 
4 and 


51, 
ill appea ar 19: Year Book ws 
part of the _ Regulations Governing» 


Interest ‘this question has been 
suffici ient to warrant publication prior 

to the i issuance of the 1951 Year Book 


and hey are being printed herewith 


in 
pecifications were 
rosion Test Sit 
site fac ities, the dvisory ae ommittee 
stin ms “arose, one of the “most 
These rules were subsequently approved — 


mission | Rules by ASTM test is made shall be within the scope 
the Advisory Committee on Corrosion be “described and characterized by ade- 
Te sting Materials established approves the application, it will so advise quate laboratory and inspection tests 
1941 the Ac ivisory Committee the xecutive Secretary of the Society approved by the Advisory Committee on 
orrosion, and not identified by brand 


on Corrosion, which committee 
is re sponsible for the acquisition — = "names, trade names, or similar terminol- 


n the test sites and the re- fortl k loc: ony 

all : = 4 ment setting orth (a) test rack location or 3. The form and size of the exposure 
r An- exposure locations, (b) the specific test rack struc-_ specie ns shall be acceptable to the 

Programs at these sites. This tures or loc ations within the test sites, = Advisory Committee on Corrosion and 

the review includes tests sponsored 
n the alg by ASTM Technical Commit-_ , the definite period of time for which per- in kee ‘ping with the space available at the 
ation mission is granted to use the AST M facili- The Committee shall also approve 


and by others who wish to 
ee use ASTM test site facilities. 


All applica ations for use of ave M ___ Exposure Test Sites Other than by ASTM. 
test site facilities shall be made i in writing 


Advisory Committee on Corrosion or — 


2. The materials or products to be 
to the E xecutive Secretary of the Soc iety 


the « details « of specimen exposure, § such as 
method of attachment, spacing of speci- 
mens on the test racks, location on the 


ties, and (d) a agreement by the applic: 
* abide by these Rules Governing Use of | 


ar and the purpose for which the — 
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and 


ration of specimens, 
structures and attac chment: devices of any 
kind, transportation charges to the site, 7. .. he applic ‘ant shall agree to reim- 
erection, etc., shall be borne by the ap- a ‘burse the Society for any damages to ie 

plicant. "The applicant shall submit to “test racks, or to other specimens exposed pe listed 
the Committee for approval a statement on the test racks, or to enclosure fences — 4 vr 
of the methods that he proposes to use in ‘surrounding the . AST M test site, as a re- 
inspecting the materials or products ex- a - sult of the applicant’s exposure test or Automatic Electric Co. .S 
posed. visits to the test site by the applicant's "Bohn Aluminum & Br ss ( 
ommittee month in advance 8. In case the applicant fails to abide ¢ 
any inspection and obtain any of the rules outlined above, Porat 
proval of the time selec cted. Socie ty reserves the right to terminate its Po 0. 0 


Deere & Co. 
agreement forthwith and remove from the 
5. The Committee, at its discretion, a roate 

test site any of the applicant’s materials "International Harvest r Co. 


require the presence of a representa- or products remaining therein. Johns-Manville Corp. 


sistanc 
Propo: 


of the Committee when exposure, 
inspection, or removal of is wo _ If the application is gr anted, 
be made. Traveling and living expenses Socie ty assumes no responsibility for any on So 
the Committee’s representative shall be damage to the applicant’s specimens, , nor Ir meet 
borne by the a dlicant. for injury to any of the applic ant’s per- Pratt & Lambert, Inc. Hotel 
engaged in erecting, inspection, or Singmaster & Breyer aid This 
The applicant ‘shall make av: available Ste andard Oil Co. of Californi: a 
the results of its inspection test re ports, “Approved by ASTM | Board of Directors year. 
and agree to publication of such in- Janu: 16, is et The next “meeting of ‘the A Ivisory 
spection data in 1 the AS’ BuLLetin or on will be held memb 
ther § ociety publications if so de: ‘sired Fi inancial ‘support: of this broad leader 
by the ‘Committee. ‘The applicant shall during 
agree not in any way to publish, advertise gram continues at gratifying cate. in tablishiment cand ¢ equipping 
identify, or compare his mate During the month of January, contribu- the test sites will be discussed at that 
exposed at the ASTM test site with sions: totaling 550 were received time. A subsequent i issue of the | ASTM 
any particular set of test results in ASTM — from 15 companies , making a total of | ButeTin will carry a summary of these ie 
publications, unless the written approval 200 received to date. The com- developments. 
> 


nd Research Work on Acoustical, ‘augurated on paintability and the in- 


i clu les plication and Maintenance ‘staining. of acoustical materials. In ing 


‘Is apparent from dis- Dat are being long Materials Assn, will be solicited. 
cussions in Committee C-20 on ane tas apparatus which can only be used _ wt Inasmuch as adhesives are or pri- 
tical Materials that the need for stand- ata frequency of 512ke. A short tube i is mi: iterial involved in application ¥ 
ards in this field i is very broad. being developed for use with vs various acoustical materials, » the Subeom- 
frequencies and it is expected that = ttm on Application is concerned with | 


factors as application and mainten: ance 
will replace the long tube apparatus. test methods and specifications on this 


: Round robin tests will be run to estab- material. Close liaison with a 


4 D-14 on Adhesives is felt necessary. 
ie on Phys i 


lish the value of the imp dance tube 
- method, the e equipment for which at = 


covering 


The center of activity, of course, still time varies considerably ally Properties has bee an 
is the development of stand: ards for respect to the size oftube. of physical properties for which stand- 
Measuring sound absorption. This Subcommittee on Fire Resistance test methods might be desirable. A fe ing a 
subcommittee sever: al cooperative rev iewed the work of Committee E-5 task group will write and distribute 
test programs under Ww way, one to on Fire Tests, especially the recent ac- method of measuring flow resistance of Strea 
tablish the extent of ag agreeme nt of tion to adopt the tunnel test method. perforated materi: ls as a control test Mine 
‘sults among se veral reverberation cham- was the consensus that this method, for sound absorption. A review of 
bers using three commercial mi aterials, being restricted as to the availability of present . AS’ TM methods for measuring | presi 

materials have now been selected, apparatus, not meet the needs of thermal conduetivity, the gus arded hot 
two being acoustical boards and committee. After plate (C 177) and the hot box method 1950 
glass. Several 1: aboratories discussion, a task group was authorized (C2 2386), indicates, suitability for use with diseu 
will cooperate in the program. to investigate the suitabili ity of the acous tical materials” without further 
A task group is studying recent im- panel test similar to that described in adaptation. A proposed of test 
_ a» j provements in the box method appara- the F ederal Specification SS- A-118. A for luminous reflect tance acoustical — om 
_ tus which have extended its frequency | Be, was instructed also to review the 7 - materials will be distributed for com- | that 
range. In this method four frequencies Ww vork nig done on. resistance ments. This method inv olving the 
used for the purpose of — ‘methods i ASTM Committees C- 16 Baumgartner sphere has also | been pre 
sound level values against. and D- sented to Committee E-12 on Appear- 
coefficients copy of a report cover- Subcommittee on Maintenance —_ance for comments. _ A review was pre- ness 

ing work done to date will be distrib- was informed of the relativ ely high cost. sented of test procedures which have nece 


of ms uintenance of acoustical ceilings in —_ been in use and which the Committee 5 meas 

“close- -up” method which is for use on public buildings, as against plastered might standardize including an indenta- amo 

completed ins tallations for which the ceilings. The gabcommittee tion test and methods for abrasion  indu 

reverberation chamber is not suitable. that be in- sistance, toughness, transverse 


uted. task group is working ona 
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significant properties for whie h sts 


ard methods are desirable are water re- 
"sistance, expansion, and sag. 


“Proposed: test methods | cov ered in this: 


. 


Papers to 


2 on 


eature 
La 


papers and intensive work on 


specifications and test methods 
are “on the docket” of Committee D-12_ 
on Soaps and Other Detergents for its 


cea on March 19 and 20 at the 


- Hotel Park Sheraton i in New York C ity. 
“This AST M Committee usu: ally “holds 
intensive of eetings a 


A number of hnical papers 


compressive strength. Ade ddition ul 


meeting during the 1951 


review will be pr 


= 

The “committee will hold its next. 

Annual Meet- 

in ng of in Atlantic, City 


arch of 


signifeant tec he 


~The Solv ay 
Chemical and Dye Corp. 

A Film on the Mechanical Effect P ro- 
duced in Launder-Ometer Jars, O. C. 
on, E. L du Pont de Nemours 
0., Inc., Technical Lab. 
4 T - Use of Radioactive Tracers in the 

valuation of Metal Cleaners, H. R. 
Suter, Ww VE andotte als” Corp. 

ee rior to the main meeting of the com 


ee on March 20, there will be ses- 


“mittee | on 


culation to 


Allied 


will be in conjunction with the 


ents ation of a Symposium on Acoustic al 


Materials sponsored by the committee. 
Notes « on this : — on page 17 of the 


dry clea aning, alkaline | 
This includes work on nomenc lature and a 
definitions. 


ae the meeting in New York C ‘ity, 
the subcommittee on physical testing 
will hold a round-table discussion on the 
various we ting ev valuation methods. 
Committee D-12 has issued some 35 
stand: urd specifications and test me th- 
ods, and a number of proposed methods 
have been published to elicit criticism. 
In the latter category are tests for pH — 
“Aque ‘ous Solutions of Soaps: 
Detergents and for Foaming» Proper-_ 


members of the committee or other sions of the various sube ommittees. ties of Surface-Active Agents. 


in this field’ will be presented 
daring the two- day sessions. 
the papers are as follows: 


Par. 


gents Used in Se ouring of 


‘Raw Wool, E. 
‘Smith and Carpet 
A Method of Measuring the 
ae” of Anion Active Agents on Materials | 
Commonly Washed, W. A. 


A NEW technical commit- a 


of 


tee which i is to concentrate its work on 
the formulation of methods of at- = 
mospheric sampling» and analysis, the 
slection of acceptable nomenclature 
and definitions, an and the | stimulation of - 


= 
research to foregoing 


pur poses, held its organization meet- 


ing at ASTM He: adquarters on | ‘January 
Dr. L. C. MeCabe, Chief, Air and 


ral 
Stream Pollution, U. 8S. Bureau of 


_ Mines, who had been designated Tem-_ 


- porary Chairman of the new committee, | 


iring 

| hot 
thod 
with 
rther 


test 
stical 
com- 


the could render considerable service. 
number of situations have focused 


This committee was authorized in 
1090 by the Board of Directors after 


pated, with general “consensus 


attention in rec ent years on the 


hess of atmospheric pollution and 


of -conside ring what remedial ¢ 


measures might be taken. Great 


EB amounts of money have 


— 
a 


Laboratory Performance Test for Deter- - 


Leonard, , ande 


Fessle 


and in _whie ho 
"industry, concer one partici- 


that: ASTM technical committee 


been 1 spent, 


ommittee D-12 has its subcommit- 


of “tees arranged to three main. 


‘classificatic ns: 


Methods of Testing.— 
concerned with the analysis of soap, syn- 
thetic detergents, _drying mate- 
rials, 
and physic al testing. 
Specifications. — 
cerned with soaps, 


-This group is con-_ 


ynthet ‘tie deterge nts, 


-22 Organized, 
and lysis 


sions whether from the st: undpoint of 


reducing : air pollution or studying local 
atmospheric conditions, ete., there has 
been a basic” need for “methods 
sampling and analysis. any problems 
are involved, but with the realization — 


y that the Society, through its time-tested 


procedure of bringing together various — 
technical viewpoints on intricate prob- 
lems, might aid in achieving construc- 


tive results, the Board decided to pro- 


ceed. The committee will not be con-— 
with the fixing | permissible 


limits or with enforcement prob! ems. 


Vew Techni tical ‘ommittee: 


of the main committee, and at a prior 
meeting of a steering committee w hich 
had been appointed, problems of s scope 
and organization considered. 
W hether the w ork would ‘be confined 


entirely” to outside environments was 


resolved with the | decision that the 


outside environments. 


it w vas felt the committee 1 


ASTM BULLETIN: 


to [= 
taminatic on, 


constituents 


a New tentative "specifications: issued 
1 1950 cover Chip or Granular Soap and ae 
olid Soay for Low-T ‘emperature Wash-_ 


ir 
Se 


ing g, and Medium T iter (ASTM 
This group D 


1111 and D 1112, respectively). 

De ots ailed thedule of the meetings 
can be proc ured by writing to the Secre- 

tary of Committee D-12: H. Suter, 
Wy: andotte- 


dotte, Mich. 


reference to “pollution” or “ait 
’ but the group concluded 


that any such references would narrow 


much the work may concern normal 


materials which are 


tees, there w as amar on n the n nec 


consider Nomenclatate and U nits, ‘and 
one Instrumentation, 
there should be separate on 
Sampling and Analytical Methods was 
discussed at some length, and ale 
though there was some sentiment ‘that 
work | involving both sam 
analytical methods should be in one 
group that could concentrate on pa Z 
tieul: ate matter, aerosols, ete., there was 
finally agreement that the variety of 
_ problems could better ‘be handled by | 
two 1 separate groups, and therefore the — 
initial subcommittee organization will 


II . Methods of Sampling 


= 
uary 
— 
— 
‘ia 
4 
— 
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nents 
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— 
sical | Subcommittee Structure; 
and 
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Rather than dev oting considerable 
time at the meeting to a discussion of 
‘various. projects ‘that should 
sidered first, the committee is to handle 
this by aq uestionna aire whieh will : soon 

y 

be distributed to the pe rsonnel. | The 
--resulting data will be analyzed and then | 


discussed before as a assignments are under- 


which the committee 
is expec ted to consider might be noted. 
There is need for | both integrated and 
ins stantaneous sampling: proe cedures. 
3 Methods of analysis should be id 
ered for aerosols and gase s. Difficulties — 
in the use of the tingleman. chart. need 
study, particularly the checking of © 5 
-duplies ate readings; hence, smoke a 
density determin: ation will be included. 
Clarification of terminology of measure- 
units will” “certainly ‘the 
committee’s docket. 


PERSONNEL AND OFFICERS 


_ The initial personnel of the committee r 


the is not necessarily 
closed and applications for 1 membership 


The 


receive every considet ‘ation. 


"personnel, in general, howeve er, isona 


t offic ‘ers 


"The election of permanent 
the committee shown in 


the followi ing list: 


result of several con- 


ferences at were present ropre- 
sentatives not only» of producers and 


consumers of cellulose, _ but also of ex- 
sting ASTM technic al committees and 
other technical organizations, , the Board a, 
Directors at its , January” meeting 
~ authorized the formation of a new tech- 


nical committee to work the field of 


cellulose and its derivatives. 


eas a number of f existing A ASTM | 
groups have been doing ‘some work on 
is llulose ge ‘neral, this has been 
mae fringe activity, and it was felt that a_ 
committee concentrating on of 
test, recommended practices, and 
ted standards could render distinet 


“service to groups. 


will given concerning this 


. and the personnel which i is in course of 
ment. 


Association of . America, 


American Welding Soc iets. 
hard 


Asssciation of American Railroads, 


Committee D- 19 on Industrial U. 
Water, 


™ tion: D 130), 3 hr. 


ASTM Committee E-2 on E mission Spe 

( trose Opy, B. F. Se 
Atomic Energy Commission, W. 


Harris | 


Office 


U. S. Bureau of Mines, 


_Mallette, 


“Wire Co. 


Bituminous Coal Research, 


Boyce Thompson Institute, P. Zimmerman 
Bia H.  Schrenk, Re Teak — 
Director, Industrial Hygiene Foun-— ‘Dow Chemical Co., E. M. Adams _ 
dation of America, Inc., P ittsburgh, Edison Electric Institute, E. F. Wolf 
General Electric Co., B. V onnegut 
Ge neral Motors C orp., D. Milne and F, 


_ Patty” wae 
‘Gas Founder rs Society, Inc., 


Harvard: School of Public: valth, L. 

Smoke Prevention, Silverman 

Munger Industrial Hyg gic ne Found: ndation, 

search Laboratories, L. ralley Johns-M: anville Researe Sin- 
merican Air Filter Co., J. May elair 

Ame ‘rican Conference “of Government al, Leeds: od Northrup Co., A. Perley 
‘Industrial Hygienists, P. D. Halley 


Little, Arthur D., Ine., W. J. Smith 
‘rican Foundrymen’s Society, F Manufacturing “Chemists “Association, 


A.Gosline 
American Gas Association, K. R. Knapp — 


-MeCabe, L. C. (U. . Bureau of Mines). 
American Industrial Hygiene As Association, | Mine Safety Appli: ince Co., W. P. Yant oe 


‘American Iron and Steel Institute, F. by _herd. 


American Petroleum. “Institute, oe ee. 


Cc OMMITT EE D- 22 Pp E -RSONNEL 


and 


__ Assn., M. W. Wi estgate and Ta 
National Research h Counci il 
Ohio State University, C. E. Lapple 
~Radio Corporation of America, 8. B. Deal 
Roberts, L. M. (Research Corporation) 
Schmidt, alter (Western Precipitation 
Stanford Research Institute, P. L. Magill 
__ Paper Industry, J. P. Casey bea 
niversity of Cincinnati, Jacob Cholak 


‘American Smelting Refining 

_M. D. Thomas 
Amerie: in Socie ty of Mechanical Engi- 
neers, M. D. Engle 


. Rein- 


Armour Research Foundation, on, W 
- 


and 


Kramer 


Association 


of American Soap 
Glycerine Produce ars, R. L. 


University of Illinois, H. Johnstone 
J. Dept. of Army, 8. D. 
S. Public Health’ Service, G. D. Clay- 


“3 


“ih 


Stress 
“Introduction to Experi 


mental ress An: alysis,’ by George H. Lee 

is anew presentation of the theory, instru- — 

mentation, and basic techniques involved 


Lubricants, 


in the most commonly used methods of 
stress an ang alysis. In the book Mr. Lee first 
establishes an adequ: ite theoretical back- 


for Diese el ue el Oils 
(D 975- 50 the test te mperature for 
the corrosion test specified in Section 3 
(7) should be 122 F. and not 212 F. 
printed. See tion, 3 (7 Pa as corrected should 


read as follows: 


Corrosion. .—Tent: ative Method of 
for F ree and Corrosive Sulfur in 
Petroleum Products (ASTM -Designa- 
at test temper rature 
of 122 F. The exposed copper strip» 
shall show no gray or black de posits. a 
Symposium on Plasticity and | Creep of Metals 
We HAVE discovered 
_ that Figs. 7 and 8 of the paper on “F orm- 
ing Parameters and Criteria for Design 
and Produc tion” by William Schroeder é 
in the Symposium on Plasticity and Creep 
of Metals, were interchanged in making ~ 
up the sy mposium. The figure now appear- | 
ing on page 24 is really Fig. 8 and that on 
BULLETIN” 


as 


niques employed. 


str aln gages, as well as the resistance wire 
strain gage. stu ae | 
electric method is made. The brittle 
lacquer method, the membrane and elec 
trical analogies, the Begg’s deformeter, 
certain other miscellaneous me sthods are 
also described. There is a section on the 
evaluation of experimental errors and the 


transmission of these errors through com- 

him 

— he 320-page book, with numerous illus- 7 


trations, diagrams, 3, and ‘curves, sells for 
$5.50 and is published by John Wiley & 


Sons,Inew 


Beckman Instrument Co., A. O. Beckman 


A | 


‘ground and then devotes the rest of his 7 
book to methods, instrume and tech- 


covers mechanic ind. electrical 
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» ‘Other Society Eve 
Sponsor Products alendar of Other Society Events 


y Meeting alternate BULLETINS. The “short” calendar 


notes meetings tn the few immediate weeks 

‘ 


In THE January 4. Methods I cre or Mrinine & 
ont was made of the 19: -poneicat, E NGINEERS— Annual Meeting, 


Annual | Meeting of the Forest Produc ts February 18-22, Jefferson Hotel, Metals 


‘oods as Indicated by Branch Session, Statler Hotel, St. Louis, 
esearch Society. This meeting, to be 


T AL ASSOCIATION OF THE PULP AND 
wil include a an exhibit of and "Paper Meeting, Feb-— 


-ruary 19 22, Commodore Hotel, New 
= 
Americ aN CONCRETE InstiTuTe—Conven- 
saw vmill show held outdoors SB We or of which side ont Ms “tion, February 20-22, Hotel St. Francis, 


several technical sessions, cov er- Chairm: an. It would seem that a good fen 


various phases of the wood industry, many AS TM members will find Inter Soc Coton | 
ing ed h he Meeting, February 28, Washington, D. C 
are being co-sponsorer with other worth while to attend this Annual Meet- 
terested societies including ASTM. T he of the F. S. and its exhibits. 43rd Annus al Convention, March 1-3, 
ASTM session | will, as would be The themes of the other sessions ap- Waldorf-Astoria Hotel, New York, N. 


pected, consist of papers de valing with extremely interesting and include: “ANADIAN SOCIETY OF THE Piastics 


— Meeting, March 5-6, Mount 
x of wood or associated ma- | Prim: ss _TRY—Annual 
the testing ted ogging and rimary Proce sing: New Royal Hotel, Montreal, Quebec, Canada. 


ive list of the subjec ts “Machinery, Machining and Production ‘Tue Pirrspurce CONFERENCE ON 


of proposed | papers includes: Methods; Conversion of Woods and 4 CAL CuemMIsTRY AND AppLiep Specrros- 


Sera Mobilization of the Wood Gory —Join. Meeting—Exposition 
Tests and of Tr rr ong Modern L aboratory Equipment March 


Industry; Glues and Gluing; 
Woods. ndus ry; ; Glues an iluing ; Pittsburgh, Pan 


The rties of Second- Growth Treatment; Wood Fuel; Training Men Society for Testing Materials— 


for Wood Industries; and Fab- Spring Meeting and Committee Wee 


3. Fatigue Tests of Wood, rication Problems and Joint Troubles. March 5-9, Cincinnati, Ohio, 


President Truman \ppoints | ts Materials Commission _ 
A ware January press _ Texas, business executive and g March 13-16, Statler ‘Hotel, New York, 
ssociation dispatch from Washing engineer; Eric Hodgins, author and N.Y. 


that President Truman has nel 


NaTIonaL ASSOCIATION OF CORROSION En- 


former Magazine editor; Arthur _ AMERICAN Socrety or Too. 


7 N 
established a five-man materials policy § H. Bunker, Partner, Lehman Brothers = Annual Meeting, March 15-17, Hotel New: J 


Yorker, New York, N.Y. 


to study “the broader and New York investment firm; 8 and Ed- Bo Institute Rapio E 


4 to be as follows: illiam S. terials to jeopardize our national secu-— 


longer range aspects of the Nation’ s ma- " i ward 8. Mason, Dean, Graduate School. ee vention, March 19-22, Waldorf-As- 


terials problems as distinct from im- Public Administration, Harvard U ni- toria Hotel Grand Central Palace, 


mediate defense needs.”” ASTM mem-| “versity. 


bers will no doubt be interested i in the The quoted as say PosiT10N—March 19-23, Oakland, ‘aif. 


personnel of this group which is indi- “we cannot allow shortages of 


Paley, Chairman, Columbia Broadeast- _ rity nor to become a bottleneck to or Prevention of Deterioration 


System, will | head the new group; economic e ‘Prevention of 


other members are George n, ‘rioration* Abstracts,” published by the Na 


tional Research Council (Prevention of 


Deterioration ‘Center, Room 204), 
Constitution Ave., Washington 25, D. C., 
are offered for ‘sul scription on a yearly 


A New volume of engineering basis. / Abstracts are classified under the 


ctrieal: 

“e wire | 
photo- 
brittle. 

d elec- 
er,and 
ds 

on the 
nd the 
h 


is s illus 


lls 


tata on brick and tile construction has 7 + We HAVE received the Pro- _ headings: © Biological Agents; Electrical 


been published by the Structural Clay 29th Annual Meeting, Highway Electronic Equipment; Fungicides 
- Products Institute, prepared by Harry C Research | Board, which was held in Wash- = and Other Toxic Compounds; Lacquers, — 
Plummer, Divector of E ngineering ington, December, 1949. . This Board, Paints, and Varnishes; Leather; Lubri- 


Technology. This volume is the revised ‘organized under auspices" ‘of the cants; Metals; Miscellaneous; Optical 
sition of two books published earlier en- of ‘Enginee ring and Industrial Instruments and P hotographic Equip- 
titled, “Brick Engineering” and “T ile Research of the National Research ment; Packaging and Storage; Plastics, 
' Engineering,” brief reviews of which ap- cil provides a national clearing house for Resins, Rubbers, and Waxes; ‘Textiles. 
pearedin the ASTM highw ay research activities and informa- and Cordage; and W ood and Paper. 
The combined edition now describes tion. One important purpose is to provide One of approximately 2000 loose- 


the origin, manufacture, types, and prop- _— a forum for the presentation and discus- _ leaf pages is published each year in | 
eties of structural clay products and the — sion of research papers and reports. monthly issues. Subject and author in- 


properties and design of brick and tile | This publication represents the written dexes are compiled annually to cover ab- 
walls, Brick and tile wall sections and de -. record of the forum as held in 1949. al stracts issued from July through June. 
tails, mortar, design of chimne The volume is ; divided into se sec tions ncludes tw 

places, fireproofing, and furring are dis- “covering the phases of highw and index taba, 
cussed together with general specifications = w ork | such as economics, finances, and Also, an “Advance L ist,” a monthly 
for masonry construction. Modular administration; design; ‘materials: and bibliography of all reports received in this 
This volume consisting of 392 pages is operations; and soils. The headquarters 
available from Structural Clay Products _ of the Highway Research Board is -stracte should be of value especially to 
Inst., 1520 18th St., N. W., W ashington | 6, ; cated at the National Researe h Council those concerned with military supplies to 


at $5 per copy. Building, WwW 25, D. be used in ar are tic or tropic latitudes. 


= 


ordination is described in a special chapter. construction ; maintenance; traffic and field, is available for $10 a year. 
The information contained in these 
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— usually abbreviated to ASTM.” The Purchasing Department and 
— the University of linois,  2™mount of information through the use cannot think of a more important or 
Colli Draffin and W. Leighton tables. There are a tremendous useful project for a purchasing agent or ar 
~ rofessors of Theoretical and number of figures and diagrams, the total engaged in procurement activity gener. 
have collaborated = 467; with the book itself totaling than the subject of standardization 
| te i textbook. It is Just over 400 pages one gets an idea of the q As a matter of fact, standards play an impor. 
specifically for students ealth of illustrative material embodied. tant part in our everyday life. . . Then 
and architectural courses and Copies of this well-printed publication should be no question in the minds of pow 
‘ASTM to data in be procured from the publishers, chasing men that the purchase of standa 7 Preque 
} pub ications, including standards. The Ronald Press Co., 15 E. 26th St... items is simple indeed by comparison with 
the following portion of the New York, This book is one ina the acquisition of specials. We, therefore. to the 
— _* ace by the authors will convey a =_= in Engineering Mechanics edited by have a lot to be thankful for because of the 4 , 
of purpose of this excellent Glenn Murphy, another active ASTM progress of standards through the medium of Jan 
ho is rofessor of Theoretical organizations making up the ing E 
“This book is spe ifi lly d Cal _ Applied Mechanics, Towa State Standards Association. Guan 
— ; the recognized need College. It is $6.50 per copy. ef commodities, comp. Califo 
students in technical poo f the lowest piece price and at the time with | 
-tectural courses who do not expect New Yer! needed, form the four cardinal principles of kee, | 
a engineering curriculum New York and Pittsburgh Meetings procurement. The assistance of standards 
ve years, and who consequently goes a long way toward assuring us that 
mathematics beyond ONFIRMATION of two inter-— these conditions will be met. Speck Wi 
is meetings in New York and Pitts-— the other hand, introduce problems of sail 
— W it is found desirable > burgh has been received. .In New York, @zlity, higher costs, uniformity of li 
1as been completed. Building at 7: 30, two techni a perjormance Proje 
“The distinctive ; : at ov, chnical leaders will data. It is ¢ ‘ 
— and somewhat unusual discuss aspects of synthetic fibers. On with highest 
— ‘ ation of the two subjects in one March 29 in Pi si efficiency in the purchase of spee | for u 
-wolame results directly from these needs etrument & Pittsburgh, during the In- cials. It is difficult to control inventory if } on tl 
purposes. In statics, coplanar Society of America’s symposium you are using specials. I am sure you 
stems are treated in detail by the alge- on nstrumentation for the Tron and 4 agree with these 2 
Pa Gy braic method, and a chs ce daw Steel Industry,’ there is a joi STM oe and . sure you | have 
— orce systems in space eeting with Wm. T. Bean, Jr., Director, 
— The strength of materials Industrial E Bean, Jr., or, a procurement man has when he pur-— | 
— gi | OF materials portion covers Industrial Electronics, Ine., giving his chases a standard item whi 
simple structural elements involving direct anid ni chases a standard item which sumeti 
bending, column action. While and Pittsburgh Districts the New York be had with more reasonable assurance M: 
Pa hi co “special topics of an advanced nature are pe pn sburgh istricts will receive direct — the special item. Granted then that these | Kear 
— considered, ¢ he subject Eve of these respective meetings. comments are factual do we not then have an Feder 
are presented f and as a group, participate in the work of | cal | 
| materials of the resistance of the Commercial Chemical Development bilit the bust 
ress ations, is recog- Assn. CL. McC A ata above Is an excerpt from a paper by 
by a brief treatment of each of these — of Ge 3. L. McCuen, General Manager deP. Goubeau, Vi 
topics.” of General Motors Research Labors »-President in Charge ber o 
— Division, in a talk on the chemical 
100 pages of the book in Part of the automobile industry, “The Camden, N. J., 
devoted to the field of statics, with sented some figures showing the amount ‘bility te. onl 
3 _on strength of materials, wious materials entering into the tion” presented at the Nati is nd 
Part II. Following each chapter, average 1950 four-door sedan some of gation Conference unde 
— porated in the structure or machine, speci- Gray Iron.» 
aeteristi e written which state the char- Malleable Iron.............. 92.260 MeG 
acteristics and properties of the materi 1 A Glass... Mc 
— exactly what kind of material is to be Copper Alloys 
— furnished by the manufacturer or seller and Allovs......... 3039 _Bubber 205.63 
and the limits within which the different Zine and — 66.06 Deadener.......... 10.838 tribe 


Dr. Hoyt, who 
founded the niversity of Minnesot: a's 
Department of Mets llurgy , undertook r 


vii items concerning the activities of our members _ search that led to development of ce- 
mented tungsten carbide, a superior tool 


will welcomed for inclusion in column. 


ae ‘material for cutting operations, 


George T. Jones was recently appointed 
a Asst. Me ‘tallurgical Engineer, Railroad 
Nore— These “‘Personals” are arranged in of alphabetical sequence of the names. Steel Corp. (now Steel Co.), Pitts-— 
tly two or more members may be referred to in the same note, in which case the first burgh, Pa. He) was forme rly Chief Metal- tal- 
used as a key le er. Mtis believed that this arrangement will fe facilitate refere rence _—— jurgist at the Munhall (Pa.) plant. at 
L. ‘Beatty, Senior T est- William Hilton” 
ing Engineer, Pacific Islands Engineers, Assistant Foundry Manage Magnus 


Guam, is now Testing Engineer, St: ate of Metal Div. of National Lead Co., Albany, the Giant Cement 


California, Division of Highw: ays, Sacra- N. Y., is now Vice- President, Hilton eorge, 8. C., in a similar capacity. 


| mento. Supply C o., Thornwood, N. Y. 
R. Beckwith has become identifi -Davidsohn has relinquished his Lime re ts of 
with the American- Marietta Co., anka- esearch Chemist with the Pales- _ 1, New ton, } Toe, 
iples of kee, Ill., as Technical Director. He w as tine Oil Industries ‘‘Shemen” Ltd., Haifa, Engineer, Spe 
ndards previously Plant Manager, Reliance Var- Israel, after fifteen years of servi ice, to oratori ut- 
cceplec an ap OLD 
Jess C. Little has accepted an appoit 


F. Black, laifa. 

Line P roducts Co. , Cleveland. He was 


Editorial Assistant, American Society” Henry A. Eysenbach, is now as- 
Testing Materi: ils, to become Junior soci: ated with the Ww estern E Jectric 
Project Engineer, Sharp & Dohme, Phila- Ine. , Winston-Salem, ‘N. C., in an engi- viously sociated with the American 
delphia, Pa. Bill did some very good work _ neering capacity. ‘a ee Steel & Wire Co. of the same city in the 
us during his relatively short stint Elmer -Gammeter, former rly Chie ief Capacity of Technical Engineer. 
on the Staff, but the urge to get back into Me tallurgist, has been appointed Director 2 Herman F. Mark, Director of the a 
was there. We to. of Laboratories for the Globe 8 Steel Tubes. tute of Polymer Research at the Poly- 
firm of B lundon, snyder & Small, Structural Test Engineer, The Glenn (Do y received an honorary 
sulting Engineers, Keyser, W.Va. Martin Co., B: 1, is now (Doctor of E cngineering ) f the Univer- 
Robert D. Bonney, . Assistant M: anager Structures, Piasecki Liege, Belgium 
of Manufacturing, Congoleum-Nairn, Inc. Helicopter Corp., Morton, Pa. aa E. McSweeney, Research Supe 
~ Kearny, N. J., was ele cted President ¢ of = Adley Walton Hemphill, following com- visor, Battelle Memorial Institute, Colum- 
. Federation of Paint and Varnish Pro- | pletion of graduate studies at the Univer- - i < Ohio, has assumed new responsibilities 
duction Clubs at its recent 28th Annual sity o of Pittsburgh, has accepted a posi- - as the Institute represe ntative to the 
Convention; and Hiram P. Ball, Assist-_ tion as Chemical Engineer, Dav ison chemical industry, in which assignment 
Beorets iry and Treasurer, | Ball Chemi- Che smical Corp., Baltimore, he will direct, relations between Battelle 
eal Co., Pittsburgh, Pa., wasn: R. Bradford Holmes has been. sponsors in the industry, assisting the 
Siwident-c lect. Messrs. Bonney and Ball ferred from the Parlin laboratory of the latte r in setting up their research pro- 
| bave been sani for many years in the o du Pont Company to the new Marsh: a grams. A member of the staff since 19: 38, 
work of ASTM Committee D-1 on Paint, laboratory in Philadelphia, a laboratory in has di- 
Varnish, La equer , and Related Products. of the Che ‘mical Division of the F: Tub | coatings 
Mr. Bonney presently is serving asamem- and Finishes De partment. He is super- ‘Fesearch, 
ber of the Society’s Board of Directors. _ visor of an organic group. _ _ J.B. Monier, formerly Reses  . 
Hyman Bornstein, for many years C. Hostetter, active ist, Che mical Compounds, Ltd., Galt, 
sociated with Deere and Co., Moline, for many years, recently President of the Ontario, Can: ida, is anage 
and for some time Manager of the Mate- | _ Mississip; 1 Glass Co. and now Consultant, - Div., Ger ry L ewis, Ltd., Toronto. = 
rials Engineering Dept., has been ap- will receive the Albert. Victor Bleininger j James B. Morrow, First Vice-President _ 
pointed Chief Technical Consultant Award of 1950 at a meeting at the Hotel of the Consolid: ation On al Co., 
note from the Company Pre sident, D.  Schenley in Pittsburgh or Marek 
‘Wirnan, indicates that this: new assign- high honor is conferre 
“ment will go far beyond the field of prod- by the Pittsburgh Section, Americ lly ‘Setaltargiea Engineers, which medal rec- 
uct development and include wide plan- Ceramic Society, for “distinguished 
ning for future work. A member of ASTM achie ‘vement in the field of ceramics.” — production, beneficiation, or ian deisel 7 
since 1915, Mr. Bornstein has been ac-  *#F ormerly with the National Bure ogee bituminous oF anthracite coal, 
tive in the work of many committees, Standards and the Geophysical Labora- _. Anthony J. Netad has been appointed 
_ notably A-3 on Cast Iron, where he was tory in W ashington, D. C., Dr. Hostetter Assistant Manager r of the newly formed 
secretary and later “chairman for many was Director of Research and Dev elop- group of che y divisions of the General 
years. _ The new Manager of Deere ment for many years. “at Corning Glass Electric Research Laboratory, Schenec- 
Co. Materials Engineeri ‘ing ‘De pt. is F Works, , and subseque ntly was V ice- 
Baraquiel Calva, of Minneapolis, was of Committee 
Minn., internationally known che mical 
enginee rand distinguished for his con- i “the ‘St 
tribution to the nation’s fur industry, Pearson, formerly ‘Che ‘mist 
Technical Adviser on Metallurgist at Carnegie-inois Steel 
pl astic fur ‘sheep skin, Metallurgical | Proble ‘ms, Battelle Me- Corp. (U.S. Steel Co.), Gary, Ind., is 


has been _appointe ed on the Public Rela- morial Institute, Columbus, Ohio, was Division Superintendent of Ste Pro- 


the can “Institute of Mining po 


tions Committee of the Association of awarded the Univ ersity of Minnesota’ s duction at the Gary works, 
Consulting Chemists and Chemical Engi- Outstanding Achievement Medal for his Willis ‘McGerald Peirce, Assistant te 


Reersfor 1951. = = ‘research on hard carbides and his work as ‘the: Manager, al De Pty 
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fan ‘Carbon Co., St. Marys, Pa. 


Boonton, N. J. _ He was previously affili- 


Ne Sun rsey Co., P almerton, Pa., has” 
been elected President of American Insti- 
tute of Mining & Metallurgical E ngineers 
Franklin T. Peters has been appointed 
manager of the newly —, Market > 
ve ‘lopme nt De pt., Heyde ‘Che mical 
The "Pittsburgh: Testing Laboratory, 
Pittsburgh, Pa. whie h he been very 
actively intereste d in work of the 
Society since 1905, is announced 
election of former President A. R. Ellis as 
Chairman of the Board, and Vice-Presi- b> 
dent C. M. Houck as President. R. C. 
Emmett is now v Vice-P1 resident ; >I e was 
ieantly Manager of the Chicago o 
PTL. Representatives of the ¢ 
have for many years participated actively 
in ASTM technical and district —— 
and Mr. Ellis, a long-time member, has. 
bee concerned with the work of Com-— 
: mittee A-1 on Steel and its subeommitte eS, 
‘Carlton H. - Rose was named Manager of 
National Le ad Co.’ s W: ashington (D. C.) 
Russell, formerly Technic: al Di- 
rector, Was elected Vi ice-President “in 
Charge of. roduction, National Glaco 
‘he mical Co:, a subsidiary of Ekco Prod- 
ucts Co., Chicago. 


one in W ‘ashingtou, her aving been orgs 


_ ized about four years ago, has its head- 


‘quarters in the National Theatre Building, 


. 


(Wetterau has been 
iated with the company for twenty years, 
serving entirely in the field of product de- 
velopment and quality control. 


= 
‘ 


= 


Note—Names are arranged alphabetical! 


Chicago District | 


BRABENDER, C. W. Engineer, 
Calhoun Beach Hotel, Apt. 902, Minne 
_apolis 16, Minn. 
Craps, WarREN D., Chief Inspec tor, U nited 
States Steel Co., 3426 E. E vighty- -ninth St., 
Chicago 17, Ill. 
A. L., Secretary, The Co., 4425 
Oakley Ave., Chicago 9, i 
Ge TTE RIDGE, R. R., Materials to Engineer, 
Minneapolis-Honey well Regular Co., Aero 
Div. , 2753 Fourth Ave., S., Minneapolis 8, 


Roscoe H. Sawyer, tormerly Assistant ‘PALMER, Joun B., Manager, Sales Engineer-— 


‘¢ hemical Director of Devoe & R: aynolds 


—Co., Ine., ouisville, Ky., has been ad- 
vanced to the post of Manager of the 
Technical Division of the company. 
Erle I. Shobert II has been made Supe re 
visor, Electrical 1] saboratories, Stackpole 
He will con-— 
a also as Technical R: are 


Metals Cc Contacts and — tale 
lurgy. 


tive Director of the Franklin Institute’s | 
Laboratories for Research and Develop- — 
ment, Philadelphia, 
“Charles E. Sohl, Jr., formerly on the 
faculty of the York Technical Institute, 
York, Pa., is now Instructor in E Engineer- 
, Pennsylvania | State College, ‘Sw: arth- 
Harris: M. Sullivan has been elected 
Vice-President and Director of Research 
and Development of Central Scientific Co., 
Cc hicago, lil. Dr. Sullivan has been with 
the. company since 1944 as Assistant Di- 


Plant Operator, E. F. Drew & Co., —Ine., 


ated with Luscar Coal’s Corp., Luscar, 

Canada, as Che mist and Assayer. 
‘Stanton ‘Walker, Director of Engineer- 

ing, National Sand and Gravel Assn., and 


of the National Ready Mixed Concrete 


_Assn., Washington, D. C., and Secretary 
ASTM Committee C-9 Concrete 
and Concrete Aggregates, has been elected 
President of the E sngineers Club of 
ington. Serving with him on the Board | 
of Directors of the Club are other active 
ASTM members including E. W. Bauman, 
Managing Director, National ig 


De epartment, his club, a relatively new 


Nicol H. Smith has  pamed Execu-— 


Micksch, 


Yours, R. 
Co., ‘Bi attle Creek 


Masonite Corp., 111 W. Washington 
, Chicago 2, Ill. | 
af Epwarp A,, Technic: al Service, 
The Quaker Oats Co., Merchandise Mart 
Plaza, Chicago 
SMITH, WILLIAM Jones, Architect, Childs oa 
Smith, Architee ts, 20 Wacker Dr., 
Chicago 
Martin om, Chief, Pressure 
Pac kaging © and Pac ‘king Div., Quarter- | 
-master Food and Container Inst., 1849 W. 
Rd., Chicago, Il. For: 
7 N. W inthrop Ave., Cc hicago 40, Ill. 


District 


Lake Crty MALLEABLE Co., THE, 
Research Engineer, Box 3 18, 
_ Ashtabula, Ohio,  _ 
MASSILLON STEEL CasTING Co .. Tue, I. M. 
Emery, Vice-President and W 
ager, Box 388, Massillon, Ohio. _ 


Fenn Couiece, 
try, W. E. Allsopp, Instructor of Analyti- 
be cal Chemistry, Cleveland 15, 
GANN JOSEP K., Vice-President and 
_ Director of Engineering and Research, 
The Austin Co., 16112 Euclid | Ave., 
Detroit District 
F mann H., Director all 
Kerr Manufacturing Co., 6081 * Tw elfth 
St., Detroit 8, Mich, 
Marra, A., Research Engineer, U ni- 
versity of Mic higan, Ann Arbor, Mich. —-, 
A., Chief Union Steam 
Mich. 
Georee 


DEPARTMENT OF MIS-_ 


R 


New England District | = 


Derecy Propvucts Co., 
Director of Research, 
Cambridge 42, Mass. 
Baron, How ARD M., Standard 
Producing Corp., Orange, N. I 
£ « £ 8, 
¢ ROWELL, A. B., Jr., Vice- President, Union 
Paste Co., 1605 Hyde Park Ave., Hyde 
‘MILLER, E. Crara, Cost and Control De 
Bates “Manufacturing York Div., 
Saco, Me. For mail: 


Taft, 


AND Co., INc., WwW ellman, 


Buyer and Quality Supervisor, 140 


Federal St., Boston 10, 


BULLETIN 


Labor: atories, National Lead 


members first then individ 


Ohio. 


of Pittsburgh Screw & Bolt Corp,, 
ceeding the late John P. Hoelzel. 


Erich ‘Zimmerman, forme arly Direc. 


tive Vice-President, was cated P | 


Corp., New York City, 


is now M; anager, 
Pigment, 


Paint & Chemic als, Brooklyn 


following 99° members were ‘elected from 
_ December 21,1950, to January, 26,1951, making the 
total membership 2679 .. . to ASTM: 


= 
Parkin, Georce R., Chief ‘Engi 
 neer, 
Vermont, University oF, LIBRARIES, Sid. 
B. Smith, Direc tor of Libraries, Bur- 
lington, Vt. 
ARIZONA a CHemicat Co Rie hard Herrlinger, 
Research Chemist, L ind an Lab., 
Linden, N. x. 
Co., Inc., John A. Britton, 
eg 15 W. Fifty- first St., 
N.Y. 
i Ke LLEX Corp., 
Assistant 
BARTNER, BerNaxp I., Chemical Engineer, 
amline Plastics Co., 171-175 Prince 
New York, N. Y. For mail: 
137th St., Flushing, L. I., N. Y. [J]}* 
stock, Raupu L., Plant Superintendent, 
Reilly Tar and Chemical C sorp., 19 191 
Doremus Ave., Newark 5, N. J. | 
Fourman, V 1c ‘TOR G.., President, § 
16, 


Grab, 
and Sons, 


New "York 19, 


Director of Research and De- 


Sy ntomatic 


Bie 187 Market St., Newark 2, N. J. 
a ERR, Donatp Director, Technical Serv- 
ice Lab., Shell Chemical Corp., 1120 
Commerce Ave., Union, N. J. 
Morray, Junior Designer, Hydro- 
press, Inc. 
ae. Y. For mail: 
Brooklyn 18, N. Y. 


Morrit, E DWIN F. 
intendent, American Cyans amid Co.,  Plas- 
Dept., Bound Brook, 
and Div., 
Corp., Bound Brook, N. J. 
Se HEFFER, E Dw ARD R., Research 
Analytical Dept. Nations il 
Titanium Div., Box 58, South 
SepiacKk, FRANK, Tee thnical Sales Repre- 
Be sentative, United States Steel Co., 
418, 25 Broad St., New York, N. 
STERL ING, CALVIN, Head, “Analytics ul Section, 
Inter national Nic Co., Inec., Research 
YEOMAN, Donatp Cort, Student, State 
‘University of New York, Institute of 
Applied Arts and Sciences, 300 Pearl St., 
_ Brookly n, N. Y. For mail: 359 W. 
na ond | St., N New York 11, N. 7 


Tae 


ADAM, 


Ocean Parkway, 


De 


A mboy, 


J. 


NAK, 


“Northern California 


Chief Inspector, 798 San Mateo Ave., San — 
Bruno, Calif. 
J. STANLEY, Testing Engineer, 
Perkins Grav Co., Box 1113, Sacramento, 


Calif lif. 


February 1 


Arms Textile Manufacturing Co,, 


Box 152, 


Tur, WwW illiam B. Snow, 


233 Broadwsey, New York 7, 


, 570 Lexington Ave., New York, | 


Research 4 


Lead Co., 


— 


Engineer, 111 Manhattan Ave., Brooklyn 6, 
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onio Valley District 


‘ale ob 


C. Myron, Manager of | Lurkin Founpry HINE Co. 
Cropay C ‘ORP., Philip H. Rhodes, Tec hnic at Kansas City Power and o., 1330 Hopper, Chief Engineer, Lufkin, Tex. 
Director. Clopay Square, Cincinnati “Bes Kansas City, Mo. ‘or mail: TENNESSFE PRopucTS AND CHEMICAL CorpP., | wel 
D., SUC. Ohio. 14. Box 679, Kansas City 10, Mo. L: A. Miller, Vie e-President, Researe 
SHEFFIE L ORP., Tre, W liam I. Wilt TROWBRIDGE, C D.. Direc tor, St. Devt. , 4800 
Dir Advertising and Assistant Sales Manager, Testing Labs., 2317— Chouteau Ave., St. ‘| 
| 721 Bpringheld St.. Dayton 1, Ohio. | ouis, Loomis, Laboratory Supervisor, 
‘igment McIntosH, W. R.. Profaasor and Head. ? Soe ony-Vac uum Oil Co., Inc., Box 240, 
anager partment 2 ‘Civil Engineering, University Southern California Distr t Casper, Wyo. 
rooklyn of Louisville, Louisville 8, Joun R., Chief Inspec tor, Geners al Con- Mani. Fire Depr., Chief, 
trols Co., 801 ‘Allen Ave., G ilendale Manila, Philippines. 
Frick Co., D. ‘Norris. Benedict MILLE GEORGE W., Chief Cc WwW. Graphite Co.. Burnet, T ex. 
and General Manager, Waynesboro, Pa. _ Voit Rubber Corp.. 1600 E. T wenty- Mureny, M A\LCOM, Partner, Murphy 
W. T., Universal- Rundle Corp., 3905 L 11, Calif. Boiler and Piping Co., Petroleum Bide. 
River Ave.,Camden5,N. J. Gaynor, W. A., C hie f Metallurgis t, _ Shawnee, Okla. 
GROSSEL, STANLEY. Chemical E ngineer, ¢ Western Steel Corp., Box 2015, Frank N., Chief, Seattle Lab. 


Terminal Annex, Los Angeles 54, Calif. Ng ational Bureau of Standards, U —_ 
ELTY, JoHN W., Resident Chief Metal- Seattle 5, WwW ash. 

Solar Aircraft Co., 2200 Pacific 
Highway, San Diego 12, Calif. 


"Washington | D.C.) District 


-Apams, Natuaniet M., Jr., Cartographic 
Aide, U. S. Navy Hydrographic — Office, 


~ Orkin, 1830 N + hirty-second St., Phila- 

delphia 21, Pa. [J] 
JOHNSON, LAWRENCE L., Project Engineer, 
Phileo Corp.;: Re frigeration Div., C and 
Tioga Sts., P hiladelphia 
LIGGETT, Ropert Joun, Chemical Engineer, | 
Tiona Petroleum Co... 501 Broad St. Sta- 
tion Bldg., Philadel Iphia : 2, Pa. For mail: 


Civil Engineer Leppiniemi OL., Finland. 
AGGeBRINK, GuNNAR, General Manager, 
Plast AB HAGA, Anderstorp, Sweden. | 


900 Kerper St "Philadelphia 11, Pa Suitland, Md. For mail: Gresham ArmstronG, E. K., City Engineer, Dunedin 
McKELVeY, | Kexnepy Min TON, rials PL, N. W., Washington 1, D. C City Council, Municipal Chambers, Octa- 
- Engineer, P =, Works Dept.. De- DeF ORE, MARTIN R., M: aterials E ngineer ~ gon, Dunedin C 1, New Zealand. 
partment of the Navy, P National Bureau of Standards, Washing- Bapcock, Frep, Works Manager, _K ango 
Shipyard, Bidg. Philadelphia, Pa. For 25, D.C. Electric Hammers, Ltd., Morden Factory 
mail: 51 Lewis St., E. Lansdowne, Pa. _ Ev ans, Donatp N., Materials E ngineer - Estate, Lombard Rd., South Wimbledon, 7 
28, Sid. Mc LAUGHLIN, Cuartes F., Sales Manager, National Bureau of Standards, Washing- _ London 8. W. 19, England. For mail: ae 
Bur- The Whitehall Cement Manufacturing ton, D. C. For mail: Dulwich illage, London 
Co., 123 S. Broad St., Philadelphia 9, Pa. __ Rd., Bethesda 14, Md. “land. 


BeRNDTSSON, Bernpt, Chemical Engineer 
Svenska Oljests weri AB, Goteborg 

Fosrer, R. Manager, The 


Marine Produc ‘ts. Inc., 1523 N. Fourth St., - - Branca, R. Donn, Chief, ng Eighteenth 
Harrisburg, Pa. For 3 N. W., Ws ashington 9, D. 
eron St., Hz arrisburg, Pa. Gexevey, Lovis Pav to French 


Ransrorp, Roserr J. c hie Inspec ‘tor, Air Attaché, French Embassy, 1759 R St., Winnipeg Supply and Fuel Co., Ltd., 
Iniversal Ball Co., W illow Grove, Pa. NOW We ashington 9, Righth floor, Boyd Bldg.. Wi innipeg, M: an., 
ork 19, ScHWARTZ, ANDREW, JR., Metallurgical Con- H AUPT, c. G., Chemist, Norfolk & Canada. mail. 21 Lipton St., Win- 
a tact Engineer, Bethle she | Co., Railway Co. ‘hemical Lab., Roanoke 17,  nipeg, Man., 
‘Snow, _L ebanon, Pa, Va. Kuan, MUKHLESOZZAMAN, Assistant Direc-_ 
Tuomas, Wituiam Manager, F ‘oundry McCase, Louis C., Chief, Office of Air and tor, Central Testing Lab., Government of 


Div., al M: ac hine C 0., Inc. E cmmaus, 


Stream Pollution, Bureau of Mines, De- Karachi, Pakistan. For mail: 
Interior, W: 825 RK St., N. W., Washington, 
KINLEY, JAMES M., Chief, Physical Test struecion y del Cemento, Velazquez 47, 


Lab., Aberdeen Proving Ground, Madrid, Spain. For mail: 1108 
Sales. 307 Fourth «B25, ‘Aberdeen Proving Ground, Md. Stoughton, U rbena, 


burgh 22, Pa. mail: 217 W. Lorraine Ave., Baltimore v1F, JAMES I., Executive Engineer, Punj 


CHRIST, Joserx G., Metallurgical Engineer, Government, Public W orks Dept., Irriga- 


‘Westinghouse Electric C 200 McC ‘and- Newman, E. S., Chemist, National Bureau | of tion Branch, Khanwah Div., Canal Cc colony, 
ic less Ave., burgh Standards, ashington 25, D. C. For Montgomery, Punjab, Pakistan. Colony, 
Crockerr, L. O., Manager, “Tec thnical Div., mail: 4604 1. N. E., Wash- Nicnouus, G. F., Technical Controller, Hole- 
anufac Dept., Gulf Oil Corp., Box ington 19, D. proof, Ltd., 204 Sy dney Rd., Brunswic k, 
Exper Ricwarp, Jr., Assistant Chief Western New York— Ontario District  Pavor, Inspec ting Engineer, “The 
Serv. Chemist, Rochester & Pittsburgh Coal Co., Ge STAFSON, JACK H., Chief Chemist. Mar- nental Inspection,’’ 31 Rue Jean Jaures, 
» 1120, Pa. For mail: Oak Corp., 402 Chandler St., Mare ‘inelle, Charleroi, Belgium. 
Indian a, Pa. Jamestown,N.Y. van OuweRKERK, LamBertus, Management 


Director, Rontgen Technische Dienst, 


Hydro- Smrru, Roy M., Chief E ngineer, r, Railway and Haaa, Wayne B.. Chief Mar- 


Co., Box 98, Siedelinge Rotterd: am Overs 


¥ lin-Rockwell Corp., Chandler St., 


Super- | St. Louis District"  tendent, Hewitt _ Rubber Div. , Hewitt-— 

» Western Carrrince Co., Division « or OL LIN Robins, Inc., 240 Kensington Ave.,_ 


striEs, Inc., Verne Pulsifer, Metal- Buffalo 5 5, N. Y tall 
esearch Alton, San Possessions 
N. Manager, E ngineering Re- ANDERSON, Cu AYTON AND Co., E arl E. Berk- 
Seare h Div., The Mar ley Co., Inec., 3001 ley, Director, Fiber 


1 Co, | Fairfax Rd., Kansas City 15, Kans. Houston Tex. 

the ‘Committee on 1916 Race St., ‘Philadelphia 5 5, Pa. 
search 


send on membership to the company or individual indicatec 
company (or individual) is interested in the following subjects: field ata activity, is, 
aut. petroleum, steel, non-ferrous, etc.,) 
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ards Engineer, International — 


_«K. 

Div. of Eastman Kodak Co., 
Kingsport, Tenn. Representative of his 
company since 1947 on Committee D-13 


. GasKILL, V and 
The Whitehall Cement Manu- 


Huaues, Chief Chem mist, 


since 1920, Mr. Hughes had been with the © 
Sun Oil Co. for 39 years. He was also a 


ember of the Franklin and the 


American Chemical Society 


CHARLES E. Joos, Water 

Purification Div., Cochrane Corp., Phila- 

oe delphia, Pa. (January 7, 1951). Member 
or since 1936, and member of Committee 

it 19 on Industrial Water and several of 
its subcommitte esforthe same period. _ 

H. Rawson, Consulting Timber 
ingineer, Portland, Ore. (November 20, 
1950). _ Member since 1949, and con- 
sulting member D-7 


‘ood since 1948. 


“A. Rors, Cl 


Manufacturing 
dy 25, 1950). 


Gray Scounar, City Engi- 
“peer, Dunedin Council, _ Dunedin, 
en Zealand (October 22, 1 950). 


, Civil Engineer, 
nited F ruit Co., Mass. 1 


groups since 
a Gaseous Fuels since 1947. 


President, 


Textile ‘Materis ils and many of its 


Be seg Sun Oil Co., Marcus Hook, Pa. 
(F ‘ebruary 2, 1951). member of ASTM 


Inc., — ui 


: N. WIcKERT, Assistant Superintend- 
Carbide "and Ci her ‘micals Divi- 


“South W. 24. 
1951). Representative of company mem- 


bership since 1943. Also represented his 


company since 1943 on Committees B-3 
Automotive Stand- 


on Corrosion of Non-Ferrous Metals and 7 


- Alloys and D-16 on Industrial Aromatic 
_ Hydrocarbons; and served as a member of 
‘Committee D-2 on Petroleum 
and Lubricants and several of its sub-— 


Produc ts 


1946, and of Committee D- 3 


MELVILLE C. W YLIE, for many years | 
and more re cently 


Reside nce, Edgew ood, Pa. (January 27, 
1951). Representative of company 


bership since 1938, and a member of 
_ AST M Pittsburgh District Council since 
1942. 


_A leader in the field of health serv- _ 
, Mr. Wylie in his earlier 5 years 


been chief clerk of the Allegheny Bureau of | 

Health and also had been with the Pitts- 
burgh Health Bureau in a similar. = 
ity. 


He had been associated with the 


Instrument Co., Berkeley, % Calif. (Nov- 


‘ember 3, +1950). Member since 1947. 


e Society 


Appoints. 


Announcement 
is of the following 
“appointments of Society representatives 


Row ap, Babe ock and Ww ileox 


0., , on Joint Committee on Effect of 
: Temperature on the Properties of Metals. 


Scrrpner, National Bureau 
Standards, on Joint ASTM-TAPPI Com- 
mittee on Paper Testing Methods, to i 
succeed R. C. Griffin, Arthur D. Little, 


» Philadelphia 3, Pa. 


& writing the Council at 29 W. 39th St. 


ported by eight constituent engineering 


d editing of engineerin 'r- 
and accrediting g gc u 


tails are giv en in the Annual 


wW. mM, Nz ational Coun- 
ai reappointed on American Documen-— 
tation Institute. 
G. MeVerry, WwW estinghouse El lec. 
tric —Corp., on the Charles B. _ Dudley 
Med al C ommittee, to replace E Thum, 
- Ame rican Society for Metals, resigned. 
H. H. L ESTER, W atertown Arsen 
ASA Sectional C ommittee ‘Z54 on Safety — 


Code for the Industrial Use of X-r: 


_E. O. Hausmann, Continental Diamond 


Fibre Co. on ASA Sectional Committee 


(C55 on Capac 


Wuire, ¢ )rdnance Dep: artment, | 
ASA Sectional ommittee on 
trical Insulating Materials, succeeding: 


Vv. e -ratt ¢ a b 
the Board of Directors, Gulick-Hender- Tamer, Pratt & Lambert, Ine. 


Laboratories, Inc., 


M. HARDEsTY, Bell Telephone 
ratories, Inc., on ASA Sectional Com- 
mittee A 120 on Plaster ing, sue ceeding | 
Wells, Nation: of | Stand- 
Foorr, ( ‘ommonwealth Services, 
Ine, as "third representative AS: 
Stand: ards Council. 
SR. . Tow NSEND, Bell Telephone Labo- | 
ratories, reappointed Society 
representative on ASA Mechanic al Stand- 
ards 


JInforn 
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Report on Development 

Tue EIGHTEENTH © Annual script 

of the Engineers’ Council for | Eastr 


fessional Deve ‘lopment (ECPD), whichisa jobs 


conference of engineering bodies, has be 


come available. Copies of this 56-page 
document (8} by 11 in.) can be procured — 
New York 18, N. Y. a nominal charge — 
this Council, whic h is sup- 


of 50. cents is made. 
Essentia ally, 


organizations, has the objectives of im- 
proving the methods by which a man ai 
comes an engineer, increasing the use- 
fulness of his engineering studies, and © 
clarifying the procedures by which | he be 
comes recognized professionally. Prob- 
ably its best known work is the examin- 


-ricula. Over 600 of these have been ap-_ 


proved in 142 engineering schools De Lab 


rial 
inch 
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Note— —This information i is based on literature and 


Catalogs and 


Universal Testing Machines—A new 


30-page catalog — on Riehle Screw Powe 
Universal Testing Machines 

eessories is now being offered by 
manufacturer. The catalog includes il 
justrations, details of construction, 


ture and Notes on New or ved Apparatus" 


hardness tester accessories. 
“illiam J. Hacker & 
specifi- 
cations, and dimensions of testing ma- 
chines up through 400,000 Ib. e: apacity. 


a Instrument N 


otes 


4 ‘High- Speed Inkless Strain Recorder—A 
new recording SR-4 strain amplifier which aay 
reproduces both static and rapidly chang- | 
ing SR- 4 strain gage measurements of 

strains, forces, fluid pressures, displace-_ 
ments, vibrations, acceleration, etc., on a — 
chart with rectangular coordinates, 
is announced by the Testing Equipment: 

De partment of the Baldwin-Lima-Hamil- 
ton Corp. It is known as the Baldwin-— 

Sanborn re corder. The instrument is a 

direct- -writing, ‘inkless \ vacuum- ~tu be volt- 

meter consisting of (1 an ac. powered 
“Strain gage amplifier; (2) a D’Arsony al 
coil recording galvanometer; vf 

a paper drive mechanism. Features in- 

clude extreme ruggedness and simplicity 

of operation, The writing arm has a 

heated stylus which w ipes across heat- 


statements 


4 


Fila lat Oblique Multil ateral (dark- 
and Unilateral E xternal (dark- ground). 
enient for mic rogra shy. . Le Chatelier 

principle. Drawing projection micro 


Beaver St., New York 5, N. 


Method for Determining Solids in Boiler 


‘Information is also given on special tools,  Water—. A method described as simple and — 
instruments, and accessories for special — quick for determining the solids content — 
tests. Copies of the catalog may be ob- of boiler water or condensate is outlined — 
tained without charge from any Riehle and illustrated in Bulletin 2RE50, 
-Tepresentative or by writing Riehle Test- oo by Hall Laboratories, Inc. The 
ing Machines Division. procedure for boiler water utilizes a 
 Riehle Testing Machines Div., Ameri- Hagan d 
can Machine and Metals, re. , East Moline, a = with a cell, 


a Hagan Dial Ther- 


Meter in conjunc- 


- sensitive record paper as it is pulled over 
a sharp, straight edge by the paper drive 
mechanism, producing a black line 

a white background. The inst rument 

is available in a mahogany case 17 by 
112332 by 97{6 in. ov rerall, weighing 
324 Ib, , or obtained without 
case in two sections for pane lL mounting. 


= 
Contour Projector—Wh hat Kodak 
Contour Projector Model 2 is—and how 

it can be used to magnify dimensions, 
shapes, and surfaces in production or 
tool making— is the subject of a new de- 


_ seriptive e booklet now being offered by the 


Eastman Kodak Co. | 


jobs that the projec tor can do as a matter 

of routine include, as shown in the book- 
let, looking into deep recesses, exploring 
and measuring sizable concavities in one 
continuous operation at high magnifica- 
tion, and checking intricate dimensiona 
relationships. The projector also sim- 

plifies the staging of parts. Specifications, 
optics, and accessories for the Kodak 
Contour Projector Model 2 are described 
in considerable detail. The booklet has 


eight pages, liberal illustrations, 


llin.meise. - 
‘Industrial Optical Sales. Division, 
0., 4 


Fisher Scientific Co. announces the pub- 

lication of a newly revised edition of the 
40-page boskiet entitled ‘“Manual 
Laboratory Safety.’ The original mate-— 


Laboratory 


rial has been brought up- to-date by the 
inclusion of developed ‘data, 
techniques, and equipment; the new 


manual will prove to be useful in the — 


implementation of complete laboratory 


safety programs. he original edition 


of, this manual has been translated into 
many foreign languages and is widely — 
Pisher Scientific C Forbes 


19, P ‘a bse 


op 
‘Microscope —A Un 
- originating in Austria, is claimed to be the 
most compact and easiest to operate equip- 
ment of its kind. It has a built-in camera 
a and a magnification of from 4.5 to 2200 
times. Stated as outstanding features of 
this instrument are the instant 
t over from bright to dark ground illumina- 
tion, the instantaneous transition from 
- visual observation to photography and 
_ from ordinary to polarized light. Methods 


mention AS’ TM B BU iLL ETIN writing catalog or information 


of the special 


iversal 
era Microscope for Metallurgical Work, 


of illuminati: include Vertical = 


In addition to use with strain gages, the 
instrument can be used w ith temperature- 
sensitive elements such as the Baldwin. 


conduc tivity cy linder, and 
supply of Conductivity Reagent A. 
Samples may be tested at any convenient 
_ temperature as the Meter has a tempera- he ype T-14 and can reproduce any elec- 
ture compe nsator, In testing conde trical phenomena ranging from a few milli- 
tivity Reagent A is not required. —_yolts to more than 200 volts. _ 
A half dropperful of the reagent is suf-_ Baldwin- Lima- Hamilton Cor 
ficient to neutralize a boiler water sample _chall Station, Philadelphia 42, Pa. - 

an excess is not harmful. With the 

thermometer remaining in the sample, the Press for Preparation of Meuibenieis 

cell, electrically connected to the meter, Specimens—— Metallurgical laboratory 

is placed i in a sample and the compensator on erators will be interested in the new No. 
- at the temperature indicated. A =e 1330 AB speed press announced by Bueh- — 

_ directional “eye” on the meter—in a ler, Ltd. This new streamlined press with 4 
de veloped by Hall Laboratories— a 10 ,000 Ib. capacity is designed to pro- 
pe rmits almost instant determination of t vide the metallurgist with a new tool for 

the proper dial setting. The dial read-— the speedy and practical preparation of ue a 
ing in micromhos (a unit of electrical 7 mounted specimens in either opaque ve #) 
conductivity) may be used directly or bakelite or crysts al clear plastic com- 
translated into parts per of solids i pounds, Molds, heating, and cooling» 
use of a suitable factor, blocks are interchangeable for the various 
Ine., size requirements: : 1, 1}, and 1} 
Pittsburgh 30, Pa. mountings. The hinged press head is 
Recorder for Spectrographic . Analyses— hand wheel screw to lock the mold se- 
A new brochure describes the use of the curely. °, Heating blocks are arranged with 
Brown “Ele ctronik” strip chart recorder mi netic closure to snugly envelop the 
in connection with the Bausch and Lomb mold assembly. The interchange of — 
Densitometer. ‘This combination thermostatically controlled heating units fi 
cording to the brochure affords — speed, - of 600 watt capacity is facilitated by con- zo 
aceuracy, and reproduc ibility of results. venient supports. The cooling blocks are 
A graph included in the brochure indi-— located in a practical position in front of | 
cates that lines whic +h would not be the AB speed press cabinet. Literature — 
readily apparent by visual examination giving complete information on this new | 
are made clear and precise by the recorded Bis, of metallurgical e -quipme nt avail 
Instrumentation Data Sheet 10. 16- Buehler W. Wacker Drive, 
12, Minneapolis- Honeywell Regulator Co, a1, 4 
Industrial Div., -Philade Aphia 44, Pa. 
ment of a force-bal: ince, nonindic: ating said to be embodied in the new Dietert 
eontroller—the “Transet. Tri- Act. 


No. 335 ‘“‘Permmeter.” The construce- 
troller’ ’—for pneumatic transmission 


tion complies with all of the re uirements 
tems has been anncunced by the Taylor _— for standard A.F.S. stopwatch perme- 
Instrument Comp: anies. The new Con- © 


abilities and also 0 provides for automatic 
troller, incor pore a new control cir- permeabilities, pendent of operator 
cuit, is said to give: (1) faster, more ac-— 


attention. The familiar orifice method 
curate measurement of rapidly changing has been added for rapid control testing 

temperatures and pressures; (2) closer —A clear plastic permeability scale marks a 

_ process control with stability; ; (3) con- de finite improvement in accuracy for thi: 

tinuous process records on a 30- strip 
chart, together with all other features Harry W. _Dietert Ca, 9330 Roselawn 
needed for efficient remote control—all in a p 


Ave., Detroit 4 4, Mich. 
by 5 in. miniature pneumatic re-— 


ceiver, Laboratory Tongs—-For those who work 

Bulletin 98097, Taylor around _ laboratory furnaces, a roduct 
nies, Rochester 1, N. 


has been de leveloped f for unusual 
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Aa of sample crucibles. Ww ith ‘the range in which he is not interested, while ¢ ome Gas ass W ORKS, Cor rning, N.Y, 


New Fisher Jumbo Crucible Tongs, he spreads the few millivolts he wants to Amory Houghton, C hairman of the 
operator’s hand need ‘not be exposed to —- watch across the entire width of the in- of Corning Glass Works announced toda 
extreme furnace heat. The Jumbo Tongs strument chart. typical measure- thet the C: ‘ll 
are nearly 21 in. long, and are made of ments include: (1) measure with. the ompany wi its 
18/8 stainless steel. Control of crucibles strain gages; (2) temperature difference hundredth anniversary in 1951. The 
ae is improved by a patented handle which measurements with the srmocouples; (3) Glass Works was founded in Somerville, 
provides separate grips for the thumb and speed measurements. Calibrated  d-c. Mass., in 1851, as the Union Glass Com 
one finger. The hand firmly supports millivoltage range adjustable from a_ by Amory Houghton, great-grand- 
the entire weight of the crucible and minimum across-chart span of 1.1 mv. to father of present C hairman. The 
tongs, because the handle extends well a maximum range span of 22 mv. Uncali- enterprise moved to Brooklyn in 1864 a nd, 
beyond the finger grips. To prevent the brated coarse and fine rheostats prov ide four years later, was trans ferre d toc ny 
handles from slipping out of alignment, maximum zero suppression of —50 or Tod: pom 
joints of the new tongs are flattened. = +50 mv., continuously adjust able oo ‘ing by canal boat. Today, not including 
Scientific Co Forbes” St “tween these limits, subsidiaries and affiliated companies, 
Pittsburgh 19, Pa. eds & Co., 4934 -Stenton Corning Glass Works employs over 8000 
‘Ave. , Philadelphia 4. , Pa. reside nts in the Corning area and over 
‘Thickness Gage —A new thickness gage, 40003 in other cities including Central F 
developed by May nard Euverard of Silent Blast be Pees Rhode Island ; W ells sboro, Pa. ; ; Bradford, 
Interchemical Corp., is designed for Martin Silent Blast Burner is designed for harle roi, P Muskogee, Okla. 
use in high precision measurements of the working and other heating jobs Albion, Mich.; Par kersburg, 
dry thie = a wide of flame sizes, shapes, Leaside, Ontario, Canada. 
and other non-ferrous metals. bro- M enient reci- Ne wark J the ap- 
er has the feature of 
pointment of Thomas H. Closs as sales 


chure av ailable from the Henry A. burning. he valves controlling 
ea- 


Li aboratory lists: construction air, oxygen, and gas are loceted conveni- representative of W eston for northeastern 
of the product. for simplified flame control. Gas_ and ea astern Mr. Closs will 
A ardner, flow is controlled by a centrally mounted 4 maintain his in 
which swings through an are of 90 Baltimore at 17 W. 

—A new scoping shaft facilitates lighting and main- 

instrument for statisticians in industrial the master flame. The bummer 

quality control, enginee ring research, comes equipped with three interchangeable 

and the human sciences is available. nozzles, 7, 19, 31 ports, which modify 

This instrument, the Merrill RMS Slide- inte ‘of the flame. Overall dimen- = 

Disk, simplifies the computation of stand- ___ sions 9 in. high, 9 in. long, and 5 in. w ide. 7 SS or ee os 
ard deviations, root- -mean-squares, cor- Weight approximately 7Ib. and — 
relation coefficients, regression lines, etc. Precision Scientific Cu., 8737 W. Cort. 2 
_are said to be obtained in a fraction of the 


time prev iously required and to an ac-— ognition and use of ASTM standards in 


curacy of per cent or better. Time other than our own publications is the 


Savings result from the fact that as many for Concrete and Cement 


_as five mathematical steps are performed © a] a cently published under the auspices of the 
in one mechanical operation taking about Corps of Engineers, U. S. Army WwW ater- 
two seconds to complete. The RMS w ays Expe riment t Station, icksburg, 
= Disk consists of a 10-in. disk that 


slides and rotates under a pair of vertical 


and dized method if t 
and horizontal scales on which a series vel 3 N S T R U M E N tions esting 


le | _ and has been prepared for use in both the 

S Slide-Disks are furnished with linear 4 . 

logarithmic scales and an instruction August, 1949, 

manual. All critical parts are made of lished in Oc tober, 


dimensionally stable Vinylite plastic. handbook is issued in two editions; 4 


Graphic Calculator Co., 633 Plymouth a comple te edition, priced at $4 percopy 


‘rsonnel, and an abridged edition which 
Armored Conductivity Cells for Sulfuric personnel, new plants ond 
_ Acid—Armored conductivity cells for ll locations, and other notes of aaa greatest interest and usefulness to field — 
measurement of strong sulfuric acid con- 


‘entra ions 1ce ris il 5 St. hu f 
Ir fs PT 4 acilits ating _the addition of su) 


control equipme nt. “Paul St., Rochester 2, N. “Appoint 
_ The new cells are supplied in pairs with Ps ment of Dr. Robert J. "Meltzer to =y is interesting to note ‘that out ‘of ‘ap- 
one cell as the reference and the other as _ & Lomb Optic al Co.’s Sei ie ntific Bureau is proximately 135 methods of tests and spec-— 
_ the measuring cell. The pressure seal announced by Carl L. Bausch, Vice- cf ‘ations covering — conc rete, aggregate, 
has been redesigned to completely elimin- President in charge of Ressareh and E ngi- ceme nt, curing, Ww ater, miscellaneous 


ate dependence upon glass parts. neering. UA ‘Dr. ‘gradu- items, » about 60 a are stand- 
= for pipe line installations, the cells a 


are suitable for line pressures up to 50 psi. — 
The cells are made of heavy wall Pyrex 4 

with platinum electrodes and matched  torate Johns Hopkins Univer sity, 
cell constants of 1.00. Metal parts are of Baltimore, last year, AR at 

either steel or type 316 st: ninless steel. ALFRED ‘KNELL ASSOCIATES, 243 mittees. 


 -_Industrial Instruments, Inc. Broadw vay at Windsor Cambridge, = srsonnel at the Waterw ays Experiment 


Ave. City 5, Mass. Dr. Frederick G. Keyes, _ Chair- Station for this 
A new 


man of the Department of Chemistry 0 of 
New Recorder for Test Massachusetts Institute of Technology 


ae electronic recorder announced by Leeds & 7 for 23 years, has been setae vice-presi- 
_ Northrup Co. features a range continu- 


ously adjustable over a 20:1 ratio, and 
‘zero suppression adjustable over ‘more . - sociates, Inc. Announcement of the ap Woolsley, several of whom are promine 


than twice the maximum range. Through Pointment was made today by Mr. Alfred active members of ASTM Commit- 
use of a particular suppressed zero range, Bicknell, « chairman of the Board. — Dr. 
operator can ignore that portion of the Key es assumed his new duties January 1. and Co oncrete Aggregates. 


a Please ‘mention ASTM BULLETIN when writing for r catalogs or or furthur information 


contains those items believed to be of | cap 


tute, Troy, N. , and 
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Effect of Strain Rat 


Proper 


siao 


strain of sty rene been studied. simple, 
apparatus has been devised for maintaining a constant rate of strain sino 
ai - out duration of the test and for permitting various constant rates of strain to 
be applied. _ The apparatus has been used to run tests at rates of strain 
‘ranging from 5 X per sec. to approximately 700 per sec, 
_ Under tensile loading, polystyrene at room temperature is observed to be- 


have in a brittle manner over the entire strain range investigated. The 


fracture strain, , for example, varied very little, if at all, with changes of strain — 
rate, and all of the tensile fractures occurred at an elongation to 1. 


per cent. 


at all investigated rates of straining, and fracture, as such, did not occur even 
- though the tests w vere continued until a 16 per cent strain os = oc- 


eurred. 


Modulus of elasticity and ms 1ximum stress are both found to increase wit 


increase of testing speed whether the applied load be tensile or compressive 


Pee: 


“ompressive 


ystyrene 


reported herein with the re- 
“sults of the tension tests. 
‘he tension specimens were cut from 
polystyrene sheets in. in 
thickness and were machined to an 
over-all size of 83 by 1 in. he center 
section of the specimen was reduced 
to in. over a 2-in. gage length and 
reduced section joined to the 1-in. 
section by a 3 in. radius. All specimens 
were hand polished with fine p sandpaper 


a. A number of preliminary tests were 


For a four- strain rate i increase, increase in modes | is ag dl a run on of ‘different sizes: to 


pressive 
are found to vary linearly ‘with the log of iin rate. 


echanical properties suc th as 
0 f elasticity, yield stress, and tensile 
8 trength are generally recognized to be . 
function of the type of stres ss applied Ff tives of the present study w as, there 
to the specimen, _ of the temperature of 


last variable, rate of strain, is frequently 
negligible importance 


of some materials, duration of the test. 


(or strain) ‘application. Although range of at least 100 to 1 and at the 


= in n rate of strain 


| true of “high poly mers where the changes 


“even ‘room temperature conditions 
are suffic iently large to requir e con- 


m, 

le- 

Although this topic. has re- 

ently received some attention in the 
literature (1, 2, 3), a great deal of 

test is needed before the 

variable rates of strain can be accu- 
‘| iately predicted. One of the reasons, 
perhaps, why more information is not 


available is the inability e 


le 


rma 
of most ex- 
_ isting testing apparatus to maintain a 


“attention of the all communica- 
Department of Engineering Mechanics, The localized deformation. 
The boldface numbers in this pa refer to 
the list of references appended to | 


der 


of test sufficie ently” 
- flexible to ; permit the desired wide range 
strain rates—representative of prac- 
ti ice—to be applied. One of the 
ft bre, to construct simple and i inexpensive a 
the: material, and of the rate load apparatus that ould provide a strain 


same time would maintain the strain — 
rate essentially constant throughout the 
“hy In order to provide: maximum corre 
lation of test results, it was decided to 
use a material for which considerable 
‘significant variations in stress-strain information on both the elastic and an 
characteristics. is particularly elastic properties had already been a 
cumulated. Lustrex, a commercial 
grade: of polystyrene was, therefore, a ard Dillon testing machine using either 
natural choice as its ‘stress-strain be- 
havior under normal rates of loading, its 
-ereep Dehavior under long-time loads, 
and its damping behavior under rapidly 
alternating loads had previously been 
studied and reported (4, 5, 6, 7, _ Se 
It was decided also to run stress-strain 
tests under compressive loads as w 
as tensile loads so that some information of toe 
would be available on the effect of vari- 
rates of straining on compressive 
stress-strain "properties. Compression 
tests are somewhat more difficult to 
carry out, and the results are subject to © 
further difficulties of interpretation 
because of such things‘ as the variation 
of stress and the state of 
strain due to end friction, and 
Nevertheless, 
_ Pennsylvania State College, State College, Pa. ait because of the need for information. on 


determine ‘the most ‘suitable typ pe. of 
compression Specimen n. As a result of 
Ss] eC 
in length was selected. All specimens 
cut from the molded polystyrene 
sheets and tested with the axis of the 
s specimen parallel to the original molded 
_ surfaces of the sheets. 
specimens were stored in the con- 
"stant temperature (77 F.), 
stant humidity (50 + r cent R.A.) 
_ chamber for least 7 72 hr. prior 
fi tests, and all tests were | conducted ona 
- modified Dillon testing a apparatus s which 
kept i in the same room. 


“Constant Srratn Tears 


the. tension and “compression 


ests were conducted on the same — : 


a 2500-Ib. or a 5000-Ib. 
Load readings could be taken to 


tain control to main- 


wine strain gage attached 

6) AY din. thick in. _ diameter 

rotating Lucite disk, driven 

wal a Haydons timing motor, 

surfacea coil of alloy resistance 

wire , connected in series with 
SR-4 strain gage mounted 
,onthespecimen; 

sp pring to 
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Strain welll 


Tensi 


Type K ae 
Strain She 


—Schematic Diagram of the Control System for Ca Constant -—Schematic Diagram Construction 


end contacting the resist- In ‘the compression some s strain ge gage was not directly attached 
ance wire on the rotating alterations in the control Jeol the specimen, but rather toa | specially 
disk at the other; and 
@ An SR-4 type K portable strain. 
indicator gage to the’ specimen was not 
practical because of size limitations s and 


system operated range limitations . It appeared that system itself in Fig. 
follows: pine more accurate results over aw ider Basically, the gage consisted of a 
Alter the specimen was installed in range of strain could be obtained if the shaped steel structure, containing a very 


resistance of of the wire was Contact 
duced at a predetermined rate. At the 
same time, tensile load was applied to 
the specimen at such a rate, controlled 
hand, that the increase of the resist- ) 
anee of the strain gage would exactly bal-- 
ance the decrease of the resistance of the 
a mounted wire in series with the strain 
gage. In other words, the total resi - 
ance of the control circuit was kept con. 
stant throughout the duration of the Pi. 
was maintained by using the SR4 
type K portable strain indicator with a 


agg 


strain recorded by the SR-4 gage is 
that based on a fixed initial gage length. 
However, for polystyrene the maximum 
fracture strain i in tension is only about 
5 per cent, and for an ultimate strain es ae 
a this ‘small. the value of the nominal 


stra. based « on the instantaneous 


gage —s Fig. 3. —Schematic te Diagram of the Control System for Variable Strain Rate in Compression 


d. Direct atts } designed gage | called the gage, which 
attachment of the itself contacted specimen, The | 


construction of ‘the gage shown 
- schematically in Fig. 2 and the ¢ ontrol | 


with 
speci 
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AND Test 
The strain rates s used in the tension — 


test were calibrated | by use of the SR4 
strain indicator which recorded 
e in resistance of the chromium 
alloy resistance wire as the disk on which | 
it was mounted “was: rotated by the 
various “timing motors. 
change in resistance of this wire v was 
tained in terms of its” corresponding 
the loading rate was adjusted to 
| 4 | 


keep the strain indicator at a constant 
value, the s specimen l automatically 
“be strained at just. value 


3 different sizes and a portable SR-4 type 


Typical | Stress-Strain Curve in Tension. Strain Rate 5.25 X wai strain indicator. The blocks 


met al plate soldered to the flat therefore so connected that ‘alter = edges of the gage, and the strain. 


ends of two steel arms. The other timing motor is turned on the resistance indicator to measure the corresponding 
ends of the steel arms were shaped like contributed the resistance wire strains. 1 These readings could then be 
knife edges so that there would be no s ‘mounted on the rotating disk decreases _ “correlated | to obtain a x-gage factor for 
slippage when they were held in contact at a constant rate and at the same rate the particular gage length chosen, 
with the surface of compression as the resistance change produced in the the tension tests, the SR-4 strain 
specimen by means of an elastic thread. circuit by the extension of the gage “gages” were attached directly to 
The | As the specimen was subjected to a com- increases. specimen by means of a spec ially pre- 
hown pressive load, the knife edges of the For carrying out tests at constant pared cement supplied by the Monsanto 
ntrol gage would move closer together, and based on a fixed initial Chemical Co. coats of cement 
eorresponding but much lesser change of length, a circular rotating disk | were used, each coat being allowed to 
strain would | be recorded by. the two w ith uniform resistance wire dry ‘before the next coat was put on. 
very attached ty pe A-8 gage s on “satisfactory. If, however, constant Usual procedures attaching the 
ae, ‘the i inner and outer surfaces of the top true ‘strain rate based on instantaneous — gages were follow ed, and sufficient time 
"spring x plate. he relation between n the length is desired, a spiral disk was allowed prior to testing for the gages 
of knife edges and the to produce: the desired varia- to stabilise. In the tests, 
eorresponding resistance “ch ange of the 
SR-4 strain gages was found to be is to construct a disk: 
sentially linear over a Tar range. with such curva that a tension or 
agage length of } + in., use of the rage | 
extended the range of strain measure- _ 
‘ment to 0. ) in. per j 


to 100 or 200 per cent strain by 


‘measurement for tensile lend for 
polystyrene tension spe cimens it 4 000 
ieee were used to balance out resistance — 
change due variation of temperature 
q and to i increase » the 1 magnification of the 
_ strain reading. _ As in the tension tests, 
the resistance wire on the rotating dis ‘ko 
. onnected in series with one of the 7 
gages, and during operation of a 
test the sum of these two resistances 
_ was always kept in balance w ith that of 


the compensating re resistance. 
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hits: Come in Tension at Various Constant Rates of Straining. 
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| Fig 
was s attached to the s specimen by an 
: In both the tension and compression 
tests, the test operator acts as a servo-— 
mechanism, continually making the 


Strain 


necessary adjustments in rate of load-— 
as to maintain constant total 


spee 
provide the variation in rate of 
strain. The timing motor is started by 


—Effect of Rate of Straining on Fracture Strength. 


tion ‘to the true stress-strain curve for 


at various col 
frac 


but 
racture curv e constant strain 


Effect. of rate ‘strain on fracture 
strain rather than fracture ; strength js 


gardless of the rate of strain used in 
the particular test, failure will | ‘occur: 
= the strain reaches a critical 
value (between 1.4 and 1.5 per cent), 
This” is approximately same strain 
at which failure under « creep (long-time) 
conditions occurs , as has been | shown 
ina a prev vious re report (s, 6). is s rather 
very rapid rates of straining obtained _ inter resting to note in this connection 
by taking strain readings immediately Maxwell and Rahm (9) found 
after application of dead weight loading that for clean stress-free specimens the 
ona number of polystyrene specimens. Onset of crazing likewise always began, 
It may be seen from this diagram that for en _temperature conditions, at 
— the modulus of elasticity increases w ith some definite value of strain. J For cast 
increase in Tate of straining. More polystyrene spec imens at room tempera 


Rate, p per sec. 


cu7ves for. the indiv idus rates. 
thin line of Fi ig. 5 is an approxima-— 


accurate data are needed to de termine — tures they found crazing to. first oceur, 
and time (and hence strain) are recorded 


at desired intervals to frac in the 


strain in the com pression tests, 
Tr In these latter tests, the change in the * 

diameter of the specimen is also re- 
corded ‘simultaneously wi with other read- 
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curve 

show! 

based 
and ‘ 
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aioe 8 tests were run on a number 
of polysty specimens at four dif- 

ferent values of strain rate varying from 

10~* per sec., to 286 10~* per 
strain Tate of 5. 25 x 10 


Strain Rate, per sec. 


ffect of Rate of Straining on Fracture Strain. 


are * experimental and at least become ‘significar tly 
crossed circle represents the fracture as a approximation, , it may be at ast rain of 0.75 per cent. 
noted that each fourfold i No si significant “difference was ap 
strain rate corresponds to about a a ae ; parent | in the nature of the fractures for 


“point. Even for this rather slow rate 
per cent increase in modulus. ‘the to | 


strain, it will be noted that poly- 
styrene ene shows very little plastic flow 
‘The fracture strength sty rene 
increases with increase in rate of strain-— 


although there is some diminution in 
both modulus of elasticity and tensile 
strength as compared to values obtained ing. The increase appears to be a ‘angles to othe direction of oppiied 
at higher rates of strain. The actual linear one on a semilog plot. This load and the fractured surfaces were 
stress-strain curves for four different shown cleariy by Fig. where the: data ery much like those previously 
specimens each of which was subject toa — from ten separate specimens have been — seribed (5); _ namely, they —a 
different constant strain rate are shown ‘plotted. Fracture strength is plotted fracture cracks radiating outward from 
Fig. 5. Experimental points also as a function of time of test in Fig.7 central source. T he source was 
ie 30 which the curves are based have been _and is seen to decrease with increase of a ally found to lie in n the center of 
a omitted from this figure so as to permit * test period. It is to be noted that Fig. 7 a small flat circular area, itself lying 
greater delineation among the separate —s is not the ordinary time- fracture curve _ adjacent to a surface or within the per | 
There was no necking down in any of 
— the specimens and the only noticeable 


-6 
28610 per. ‘sec 
2/.0 10° per 


difference 


the lowest strain rates and those tested 
at the highest: strain rates was a very 
indication of ¢ crazing» along” the 


nce between specimens tested at 


surface edges of the former group. 
Evidently, the slowest tests were just the 
slow to permit the crazing 
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stress. 
© Compressive Stress Points Bosed Upon | crease of “true” of compressive stress is a 
 Originol Cross~ Sectional Area 
pressive ress nts pose pon 
Instantaneous Cross- Sectional Areo load or stress appears to occur at about 
the same value of “plastic” strain 
per cent) regardless of the value of the — 
strain rate. This is indicated by the 
dashed line of Fig. 11 and hence the 
j strain (elastic plus plastic ) at 
rain such, does not occur. Failure takes 
by localized bulging « of the | speci- 
men in the center region, the bulging 
i j oticeable after n ‘maximum 
| first becoming no able aft a 
load is reached. ¥! If greater and greater 
q axial strains are applied to the speci- 
men, longitudinal cracks open up along 
the circumference of the bulged section — 
and usually some small crazing cracks 
become visible along the centerline of 
it round specimen and some distance | 
> inward from the to top and bottom 
of specimen He in. by 1 in.) ‘gage in.) appear to indicate the existence 
of tensile stresses sufficiently large to” 


‘OMPRESSION RESULTS produce localized failure. 


curves: for a pol rst; rene SSION 
polysts 4 than that noted for the corresponding 
- nechanical equation of state 
“true” _ Under compressive loading, the maxi-— a mechanical eq 


2d by the specime solid materials has been re vived 
cross-sectional area. The curves ae load carried by the specimen and for solid materials has 


sttsin of hence both the nominal and true stresses (10, 11 12). " Itis proposed, at | least as 


q ‘rease with increase of rate of strain. considered a function only of the 
‘the “true ” stones shortly | b Data ‘show that a fourfold incre: ase of stantaneous values of plastic strain, 
fore the maximum load reached. strain rate produces an 8 to 10 per cent strain rate, 4, and temperature T. 
change in in maximum los load or “maximum Thus, Siw = fle, € T). Thi his assumes 


. at this value of maximum load all in- _ "first approximation, that stress, o, 


of the specimens begins 
i “place and hence the ‘‘true” stress falls 
increasingly below the nominal stress 
conti ued increase in cr 
‘duri ing progress of the test by microm- 
‘eter readings of the diameter which 4 ~™ 
“are recorded ‘along with the load and 
time (and hence strain) readings. After 
bulging starts, the actual state of stress j 
is quite complicated cannot becom- | 


pletely des ibed by ingle axial 


Stress train: properties of the material 
is shown by the graphs of Fizs. 10 and 
showing respectively load-strain 
graphs and ‘‘true” stress-strain of 
f As in the case of tension tests, the 


modulus of elasticity i is to increase 
with increase of loading rate 


Fig. 11 because of the larger scale a Fig. 10.—Load-s Strain Curves i in | Compression at Various Constant Strain Rates. dane 
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whether creep performance could } 
‘accurately predicted, as dependence on 
prior strain or stress history would 
tend to invalidate the attempted 
‘relation. It would also seem better 
attempt to predict ‘ ‘compressive’ ’ stress. 
strain properties rather than tensile, as 
under compression there is a consider. 
amount of plastic flow. 
fortunately, experimental ereep-time 
are “not yet available although 
equipment for ‘carrying. on such tests 
has been constructed and some Pre 


The authors express their indebted. 


to the Office of al Research 
under whose sponsorship project 
has been carried on. They appreciate 
also the assistance rendered by various 
C> members of the staff of the E ingineering 
Mechanics" Department of The 
(6 16 Sylvania State College, including Sam 
per Homer Johnson, G reorge Cuff, 
Curves in Compression at Various Constant Str Rates. s. Yoh-Han Pao, Steven Silwon ones, David 
of ot of %e in. ¢ diam. by li gage length, 4 in.) Graf, and Jean Richeson Ih 


that prior strain 1istory has no effect time curves obtained | previously (4, 7). 5 fit of the advice and counsel of Joseph — 


on the subsequent be havior and -— ? he “derived” curves, aside from their Marin of The Pennsylvania State 
_ sumes also that time is not explicitly c limited time range, did not correspond College, of E dward Saibel of the Carne- 

a separate variable. If with the experimentally determined Institute of Technology, and 

these conditions are met, then tensile- ' relations. An additional factor prob- 7 Howard Adams of the Monsanto Chem- | 


properties of the ‘material ca can ‘be ably” contributing to » the failure of ical 
derived simple tension behavior such | equation of state being applicable 
under various constant strain rates. polystyrene i is the fact that “crazing” 
The ‘required procedure i is simply ‘to use” (13) of polystyrene is a time-dependent FERE! NCES 
the stress-strain data at varying strain phenomenon. Therefcrve, no short-time C. W. M:z Fisher, 
rates to plot ; graphs of the reciprocal of tests in which this factor is relatively “Tension Tests at Constant: True 
strain rate versus the st rain. Forgiven unimportant can be expected to provide Strain Rates,” Journal Applied Me- 
values of strain, the area under these test information where “craz- chantcs, Am. Soc. Me- 


curves will then give values of time so ing” would be > of considerable impor-— (1945). whieh 


a derived creep strain- ‘time curve tance. @) T. S. Carswell and H. K. Nason, in Ju 
can then be plotted. OA plastic “material in w which no » such ‘Effect of Environmental Conditions appre 
The question has frequently arisen phenomenon as “erazing,” aging, or the Mechanical _ Properties of nil tI 
whether some § such relation as the above _ other time-dependent process involving Organic | lastics,” Symposium on nd 
: Plastics. Am. Soc. Testing Mats., a 
would” be a fair. approximation for structural changes, were involved, would 22, (1944). (Issued as separate 
plastic ‘materials and whether it could perhaps be a more fortuns ite choice to __. publication, STP No. 59.) 
be used | to predict tensile creep or re- _ check the ‘ “equation of state” concept. 3) A. G. H. Dietz, W. J. Gailus, and S. 
-laxation behavior -_polystrene, Even if such a material were available ‘Bffect of Speed - 
‘ Id t be 1 did hav e the 1ecessar lastic flow 
Teast, the ‘answer woul and did h ve the necessary plastic flo ties,” Proceedings, Ain. Soc. Testing 
Mats., Vol. 48, p. 1160 (1948). 
rates are varied over W vide ranges, 
is still almost no plastic flow. At ev 
_ the smallest strain rate used in our ts A 
the fracture strain was still only about 
per cent. Because of this, creep 
eurves ‘could at best predicted for 
only | small times of the order of mag- ak, 
nitude of the time required to run the +4 
we test itself hence tl the 
method would have no 
-vantageevenifapplicable. 


test its possible va alidity, the 


out for several different stress values’ Rote, per sec 

the deriv ed 12. —Effect of Rate of Straining on Maximum “True” “Compressive Strength. 

(Size of specimen in. diam. n. by 1 in. gage length, in.) 
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of is the Magne Gage (F ‘ig. --Essentially 
mittee XVIII on Physical Properties of this instrument consists of a small per- 
Materials of Committee D-1 on Paint, | manent bar mangnet 0.08 in. (2 mm.) 
Varnish, Lacquer, and Related Products in diameter, 

‘has developed two methods for the horizontal lev er arm. T he lever arm is 
measurement of dry film - thickness. actuated | _by a spiral spring which is 
The one, a method the measurement coiled by turning a gre aduated 
of the dry film thickness of paint, var- _ 
nish, lacquer, and related 
which are 0.5 mil or greater in thickness, 
has been published as Tentative Method - 
D 1005-49 T.* The second method 
“Which was accepted by Committee D-1 | 
in June for submittal to letter r ba llot ex 
approval will measure films below = 
thick . The second method overlaps 
‘supplements the first method. 


and the bs anced agains st 
spring tension as indicated on the gradu- 
ated dial. Phe readings obtained are 


related ‘the magnetic reluctance 


he 
There’ are a great ‘many types of 
used for the measurement of 
film thickness of paint, varnish, lacquer, — 


100: 5-49 T, eight different types of | 


techniques were studied A short de- 
scription of these instruments and tech- 

One film thickness gage based ‘upon 
the magnetic principle of measurement — 1 


wll 


NOTE.—DISCUSSION OF 
INVITED, either for publication or for the — 
attention of the author. Address all communica- — + 
tions to ASTM Headquarters, onda 
Philadelphia 3, Pa. 


National Lead Company, Research 


tories, 105 York St. Brooklyn, N Chairman, 
Group 11, Subcommittee X D-1. 
ee Tentative Method for Measuremert of Dry 
Film Thickness of Paint, Varnish, Lacquer, and 


Related Products (D 1005 - 49 T), 1949 Book of 


Cuff, Creep- 


“Di amping and Resonant Load- 


logical Properties of Polystyrene Be- 


September, 


freely sus spended from 


00) C. Zener and 
lems in Non-Elastic Deformation 
Journal Applied Physics, 
Vol. 17, No. 2, Februs ary, 1946, p. 69. | 
(11) J. Hollomon, “The Mechanical 
Equation of State,” Technical Pub- 
lication No. 2304, ‘Am. Inst. Mining 


and Engrs. , November, 


Hollomon and Lubahn, 


©The Flow of Metals at Elevated 
General Electric Re- 
view, February and April, 1947, 

as) C. C. Hsiao and J. A. Sauer, ‘On, — 
Crazing of Linear High Polymers, 


juced by the film and can be con- 
verted to film thickness by reference to — 


calibration — curves ‘supplied with the 


The ins trument is adapted 


by. readily | interchangeable 
magnets which differ principally in size 
and strength, 


During the last year, two small port- 
able film thickness machines have come 


= to the committee's: attention based on 
‘magnetic 


| 
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‘Fig. 3. 


surface, “the distance through which 
may be raised for the pull of the solenoid 
to overcome the attraction of the core. 


for the metal will v ary inversely 


Fig. 2.— General Electric Gage. 


Eleometer. mi: the. steel the other was the Jack & Heinks 
“Another film thickness instrument ase material. The reluctance of this electronic “micrometer. These instru. , 


used in our committee work is the flux path is predomin: antly a function of "ments are designed to give precise meas- t 
General E ilectric Gage (Fig. 2 2). This the length of the gap in the magnetic urements of film thickness. Three 
the principle that any circuit, and the electric impedance of the “members of 0 our have the 
Magnetic material applied to an iron : -head varies as a function of the air- | R. W. Carson electronic micrometer so 
Steel base is: equivalent to an air length or the thickness of the non- consider ‘ably more data were collected 

interposed between ‘the magnetic film material. This machine with this ‘instrument (Fi ig 
and the two magnetic pole tips, or ealibr: ated with sheets of “paint films, the ‘manufacturer recom 
flanges, of the -gage-head. When the yphai ( celluloid of known thick K- mends an anvil diameter of 3-in. and 


Pole tips, « or - flanges, of gage-head are nesses, ate the anvil loa load ‘of 402. which is equivalent 
The Filmeter is an instrument used to ay to a unit pressure of 20.5 psi. _Thisisa | quite 


material, "measure the film thickness of nonmag very light load and comes within the | but 
current in the gage-head coil sets up a “netic materials applied to a nonm: mgnetic ifications for micrometers consid- 
‘Thagnetic flux hich “threads” through base (Fig. 3). instrument is ered satisfactory for me sasuring the film 
the iron core of the gage- -head, across _ based upon the that. thiekness of organic co: atings. 
smi mall gaps by non- current flows in a coil near the sur- ‘micrometer has an ¢ electronic attach. 
¥ of a nonmagnetic metal, eddy cur-— ment to make a sharp contact with the 
rents are set up in the metal which a metal. A bulb lights up so the operator 


affect the inductance of the coil. knows established 


metal 


instrument makes v use of the 
heter¢ odyne princi iple in order to compare 

the variable frequency of one oscillator 

with the fixed frequency of another. 

_ The e two oscilla ators | beating against each | ; 
produce an audible note havinga 
frequency equal to. the difference of the 

oscillator frequenci ies. By 
ing the capacitance in the v: ariable OSs- 
-cillator circuit by means of a condenser, eat} 

actly how aw ay fron om “the 
met al the nickwp. coil is located , which A 
oe turn depends upon the thie kness of = 

the insulating layer, 

‘measuring nonmagne tic coatings on steel & 

is the Lipson | Gage (Fig. 4). This in- and 

‘strument requires a source of alternating 

current which is used energize 
solenoid containing a mov able rom core. 
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= F ig. 5.—Electronic Micrometer. 0.00 


in ASTM Tentative Method D 1005- panel preparation were prescribed, the 
T. he pressure foot or that t part of committee felt that a good set of data 
the microme ter contacting the film is wasobtained in this first series of ‘ — 
limited from 34g to } i. in diameter and 7 robin” results. It is evident from the 
_ is flat on the bottom. The load on the a chart that there i is an indication of part 
presser foot i is restricted between 20 and the data follow ing a pattern. Ce rain 
40 psi. This instrument meets the laboratories’ data were higher than 


specifications for micrometers described others. W hen such | a pattern is ob- 


ASTM Method D 3743 tained, it seems to be a question of cali- 
When such a gage is used to measure bration of equipment. Whew 
film thickness to | 0001 in., is 


more erratic ‘thar an the Ga we 
sults. Microscopic measurements agree 


ment in Fi ig. 6 is one re sseaailasines ty pe quite closely w ith the micrometer meas-_ 
: for the purpose. Other types are used urements for the thicker films. How-- 


in industry and have been found to be ev er, in the case of the thinner films, 


lenoid | ‘the microscope seemed to give high r 

; 4 sults. ~The micrometer values were 

4 = 4 good average of f all the values. 
Be EASU REMENTS BOVE 0.5 Min 

meters | - With all these instruments av available, ~ different laboratories covering six dif- 

‘round robin” of film thickness ferent tee hniques, the: 

meter, ee was made on “six panels repre- to decide what accuracy would be ac 

Heints senting 1 measurements on three types of able for this film thickness work, 


_ organic coatings and four different types For most work, it was felt that results: 
application. These coatings were ithin +0. ] mil, Ww ere adequate. 
applied by a dip coater, inclined ods were then prepared based four 


instru. af 


Three 

— ‘the machines, and in 1 discussing them, 

ater so ard coater.. An individual set of pe anels w vas. the suggestion was made that 
llected film thie kness measurements. rit forwarded to each of seven laboratories. all laboratories or r could afford a 
Each laboratory was requested to make dial micrometer. Therefore, ‘was 


For Another method used was the | meas-_ 
vith as many decided to use the micrometer the 


recom 
ments or techniques readily basis for “comparing or calibrating 


‘urement of the cross-section of the paint 
1. and film by mounting specimens for micro- 

valent scopic examination. This method 
us quite satisfactor y for many specimens, 

in the but w hen samples are mounted 
onsid- metal it is often difficult to obtain “cross- 
ie film sections. If the film is on tin plate, it 
This: may be readily removed with mercury 


and mounted under the microscope. 
th the 


erator 


at their laboratory. Figure 7 illustrates | other film thickness mi whines. This 
the character of the results obtained. basic ‘decision allowed the work of the 
‘onsidering that no limitations as t to committee to progress at a faster pace. =a 
me sthods of measurement, tec hniques of ‘It should be adk led that this does not 
or differences” op eclude the use of the other nondestruc- 
tive machines, but if there is a diserep-— 
4 ancy , the calibration should be made 
Electrical Insulation (D 374 - 42), 1949 k of ‘ ti tl 
This method has merit, but it appears micrometer mecung 
pendent upon the technique of FILM, THICKNESS DATA 
“mounting, and the operator, and, there- O MAGNE GAGE 
os this method was not considered z @ DIAL MICROMETER © 


idea] type for an method. a Sun 


e ti MICROMETER HEAD 


Methods of Test 


a 


Specific gravity of the paint is is accurately n 


“film thickness | applied. Although this 
- method i is used in the industry for cer tain 
types of control on coatings, it 

was not giv en very | enthusiastic support 
in our r original w ork on film thickness = mer 
The final instrument or tec chnique 
used i in the first phase o of the committee 
was the micrometer measurement. 
Initially, various types of micrometer 
and micrometer-heads were used, but 
was decided a micrometer of the d ial 
type was most ‘suitable for the pt purpose — a 
(Fig. 6). _ Sue +h an instrument should *—e* 
to be read direc tly to 0.0001 in., and an em 
— 
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“ASTM FILM THICKNESS DATA “thin films i in n the order of 0.1, and 


definitely put his Magne Gage on 


- Another procedure was to calibrate 
all machines on a series of metal foils, 
A series of metal foils, furnished by Mr, 
Phair of the Bell Telephone Labora. 
tories, covering the range of film thick. 


une. mils down to 0.2 2 mil | 


laboratory. A large amount of data 
; was received i in this study and turned 
AB No. | 


Fig. 8 8.— Cooperative Series. 


requirements of Method D 1005-49 tories had difficulty 1 making these 

‘In accordance with decision, urements. | ‘Figure: 9 illustrates the “character of 

tentative film thickness method based results obtained on these foils. It 

upon the dial micrometer was prepared CALIBRATION OF “QUIPMENT is evident from the dk ata that the dial 

and subsequently accepted by Com- | On further discussion, it was decided 


hess 
WeicHt Denstry Meruop pia 


= avs ailable “each | 


_ committee member was then requested 
this calibration and to correct 


instruments used i in our previous work | its ) previ ious decision that the micrometer 
so that all the various laboratories could gage w was one of the simplest and best 
The second phase of this work | was” : measure the same sample and calibrate a of calibrating fi film thickness meas- 
based on the measurement of films be- their machines to standards to urement machines w vas 
low 0.5 mil thick. It appeared the be distributed. procedures of 
main i interest 
centered ‘around lithographic coatings ‘those laboratories having the Magne Gage would show an erratic value. A 
can coatings. It was, therefore, Gage, the National Bureau of Stand- suggestion was received from Mr, 
decided to have a g roup of approxi- - ards volunteered, through the efforts of Malone of the W estern Electr ic Co. 
_ mately ten members. t: take on the task of | Mr. Blum, to prepare another series of = that a siping release, together with a 
measuring the film thickness and to have ‘calibrated standards, primarily 1 tocover motor drive to free the magnet of the 
portion of the group concentrate 
the weight-density measurement method 
ASTM 
group. Accordingly, two coatings, one OWL MICROMETER DATA 
alkyd, were spread on three types of 
stock, _ namely, electrolytic tin, 
 bonderite K, and cold-rolled steel. A 
series of rt 29 were prepared and dis- 
tributed among laboratories with 
the idea of concentrating | on the w eight- 
density method and to also use such 
auxiliary methods that appeared help- 
ful. Figure 8 illustrates the results of : 
this study. After about a year’s work, 
group decided that although 
_weight-density method gave reasonably 
consistent results, it was too complex, — 
too laborious, and too time-consuming 
hy to make an acceptable ASTM method. ; 
“ At the same time, , some ae 
reported results with the Magne fon 
were quite uniform. The dial 
‘micrometer results quite > uniform 
_ for the 0.4-mil thickness but were un- 
satisfactory for the 0.05-mil film. ‘These 
ay data emphasized the fact that the meas- 
urement of film thickness for very thin 
it be a added several with Metal Foils, 


ft iverage value to use foreach foil. Each | 


for such measurement standardization were selected. For tory, but the 


to attempt to the various group felt that 


coule 
film- 


worl 


— 
— 
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— ty th 
It 
— ‘Gage 
j --espec 
indic 
— woul 
dine. 
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| 
@ GENERAL ELECTRIC wk 
a proposed tentative method was _— 
and ‘is in the of being 
considered by Committee D-1. 
word of caution should be 
time. Film thickness measurement 
of very thin films is a difficult problem, 
and proper tec hniques hav e to be applied — 
to the use of any method. Tac ky fi 
a best | wa 


mittee eventually will conduct some 
cooperative work to try to develop a 
this film thickness 


mS was also evident i in this series that 

ge were inclined to be high. This was he results. of this “round-robin” series” H. P an Co. 
“especially true in laboratories, data are ‘illustrated i in Fig. 10. By Phair— Bell Telephone Labora- 
indicating a better calibration studying this chart, it is evident that 


quite would: bring the particular machine into certain of the data appear to be off. 

Magne line. Results with the electronic 


‘Such data “have been enclosed with M. G. Bell—Ditzler Color Division 
erometer are quite similar to the dial squares or rectangles. By using these _ ae . C. Schmutz—New Jersey Zine Co. a 
"micrometer gage values, especially for and the data tien subsequent y 


go _ A. E. Jaccbsen—National Lead Co 
films above 0.5 mil. The optimeter er chart, grand average of values was: A. “Bovlan _P. Rust Proof C. 


Values closely approximated results obtained, Taking into consideration all E . T. Fitzgerald—E. I. du Pont de 
the dial micrometer. In view of the problems of calibration, variation —NemoursandCo.,Ine, “ie 


the above measurements, it appeared of "panel preparation, and coordination R. Euverard—Interchemical Corp. 


H. E. Malone—Western Electric Co. _ 


that the various film thickness machines of various laboratories, it appears that G. G. Sward—National Paint, 


could be calibrated to give the same correlation of results is satisfactory. Lacquer Assn. 
film-thickness measurements. Results with the Interchemical Wet M. H. Switzer—Conti 
Alm’ Thickness Gage were consistent, A. L. Alexander- 


= | 
zak 
Measures ments Betow 0.5 Mit but for those films below 0.5 mil, results 


F ollowi ing g this preliminary calibration were on the high side. Thisappearsto ny 

work, specially prepared series of _ be a matter of calibration to bring the 

panels was prepared, through the efforts results in line with other ‘machines. Acknoivledgment: 

of Mr. Loy E Engle of the Interchemical Measurements below 0.1 and possibly The « efforts of Mr. Blum of the Na- ee 

an 0.2 mil are not reproducible with the tional Bureau of Standards i in producing if - 

actual production coating in dial type micrometer. Difficulties arise new standards s for calibration of the 

which the film thickness Ww as varied most machines in this range of Magne Gage were greatly appreciated by 

0.5 mil down to 0.1 mil thick. measurement. our committee. The metal foils loaned 
Five different types of coatings were Inthisstudy, theGeneralElectrieGage to us by Mr. Phair of Bell Telephone he 
_used for the purpose, and all the —S gave results almost as consistent as the aboratories most certainly aided our yy ee 38 
applied on three types of stock, Magne Gage. However, ‘the Magne calibration. work, and the panel prepa- 

namely, tin plate, bonderite K, cold- Gage appeared | to be the machine that ration of 
‘tolled steel. gave the most consistent results in all 


“AS “round-robin” ‘Series of results were four series of “Tound-robin” oe, 
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letermining -Fogging Pro operties ol 
| Organic Materi als 


“Marchese! an and J. Klim 


lost “unde fairly low-temperature 
operating conditions and the gyro over- 
( often reach the level at w hich the = 8 
se lil hich heats due to increased windage and fail. 
structural organic materials: decompose liberating vapors which condense likel iK 
= on cooler portions of the equipment causing a condition known as fogging. Be is likely to occur. Dye anc — 
Fogging may introduce undesirable equipment malfunctioning or interrupt man’ suggested a moist ire control sys 
ie rvice. This paper describes a test apparatus and method for determining _ ae tem for aircraft instruments containing 
fogging characteristics of organic materials, and presents results of tests vaeuum-operated gyros. The system 


closed by a coil, 


_ hy drocarbons was fu inction cof the simulates the e material application condi- 
structure of the chain and tions since essentially the method con- 
ole application — the volatility of the products of pyroly- sists of heating a sample of the test. 
monly referred to as fogging, that i is, the sis. Rosen and Thomas® found that the material and condensing the 
condensation of vapors on cold surfaces, addition of small amounts of aromatic vapors on a cool surface. 
instrument dials and optical compounds of a ‘ ‘phenolic”’ nature delays The test apparatus consists of an 
components or internal parts, w hich im- the rate w hich polym mers decompose at. 4 bath maintained at 82 + 0.5C. (180 F.) 
pairs | the reading or r correct operation. of temperature. = = a constant temperature w | 
the instrument. Inv estigations repor orted Sev eral methods | of test for € ev aluating ing system ms aintained at 5C. | 
in the literature have been primarily in the fogging characteristics of 0 organic (59 F.), and the test. cells i in which the 4 bo. 
field ¢ of fogging of aii aircraft windshields materials ere inv estigated. The in- sample is he: ated and the vapors are 
where water droplets are condensed on consistency of these methods led the condensed (see Figs. 1: and 2). 
the surface of the windshield and other Materials Laboratory. to dev elop a new ‘The size of the sample to be used is 
vision devices from air at a temperature procedure and associated equip- varied somewhat with the material, 
re above the dewpoint upon surfaces which ment which greatly improve the 1 repro- oils, greases, potting g compounds 


> 4 Py 
= below the dewpoint temperature.* ducibility of results. _A tee rhnique was E.R. nd R. J. W. ‘A Moise 
Various “anti-mistants,” which fall into also developed to give permanent yrs 
the class known as synthetic wetting — photographic record of the fog deposit: mente, V 


ments, Vol. 19, pp. 400-401 (1946). 
tion of ' fogging by | reducing the surface _ Pi A number of | Organic materials such a 
i gees formation of clear ws iter Gime. pregnating varnishes, etc., are used in 
current inv vestigation has been practically all Sperr: equipment. hese 
a camed with the fogging produced by con- a3 “mater ials when used under low- -temper: a- 
_ densable vapors driven off from organic ture conditions usually perform their 
-bient temperature. Seymour® found if temperatures are allowed to rise 
that the type of decomposition products. (usually to 82 C. (180 F .) or above de- yf 
obtained i in the pyrolysis of polymeric pending on the organic material) these 


materials begin to break down chemi- 
NOTE Disc USSION OF THIS PAPER IS | ; 
" NVITED, gither for publication or for the _ cally, liberating vapors which sometimes 
attention of the author. Address all communica- 
= tions to ASTM Headquarters, 1916 Race St. are corrosive, ‘These vapors condense on 


Philadelphia 3,Pa. parts of the equipment causing 
Leader of the Chemical Group and bl bl 1 fe 

Sperry Gyroscope Co., Great Neck consid erable trou e oggec 
Research Corpergtion, of optics, fouled. slip-rings, or ‘increased 

Vision Devices Under Flight Condition"’ OGRD resistance of low- Lover electric: il 


Report 894), n.d. 9 p.; obtainable from the U. 
Department of Commence, Office of "Technica contacts, ‘In evac gyro 
_ Services as PB 23766. _ fogging is further aggravated because 
Industry, Nos. 8, 9, 10, February 22, March land 
temperatures of these organic materials a 
E 


‘Fig. 1. —Apparatus in Materials Labora-_ 

R. B. Seymour, ‘Pyrolysis of High Polymeric 4 
Hydrocarbons,” Industrial and Engineering R. Rosen and R. M. Thomas, ‘ tory for Obtaining Data on peeing Char- 
Vol. 40, pp. 524-527 (1948). a position,” U. 8. Patent No. 2, 021 (1941), acteristics of 
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“WATER our 


SECTION 


Apparatus. 


4 Fig. 4.—Plates | Showing Variation 
of the Powder Retention on Glass _ 
Plates After Immersion in Oil- 
Solvent Solutions of Varying Per- 


0.1 per cent (upper left); 0.: 
right); 0.5 per ] 
per cent (lower right). 


—Fogging Characteristics of 


 Polye ster resin 
tubing (upper left), grade A, from com-— 
any H; same tubing (upper right), grade 
the silicone saturated Fibergl: as sleev-_ 


300 mg. of are used; for wire 
insulation, 500 mg. of sample a are used; 
<* and for organic finishes and impregnat- 
used. 


"A. pletion crucible ec containing the for 16 hr. d hich ti 4 
(fluid), is run for 16 hr. during wh ich time any 


vapors from the sample are condensed 

_ Serew-top jar B (Fig. 2) which is im- 4 on the cooled glass plate. At the com- 


sample to be checked for 
properties is weighed accurately in the 
_ platinum crucible and placed i in the ‘ 4-02. 
d jar immersed in the oil bath. — ‘The test 


mersed in the temperature-regulated oil 
bath. The jar is covered by means of a 
eell C which contains an instrument 
glass plate D (#- in. thick and 3 in. 
diam.) sealed with sulfur-free neoprene — 
gaskets. Water from a constant- me 

perature circulating system enters the 
top section of the cell and cools the in- 
. strument glass plate to 15 + 0.5 C. 
Vapors from the samples are condensed 

s on the underside of the glass so that 
comparative | can 


the sample is weighed and percentage 


in weight calculated. 

_ In order to obtain a permanent photo- — 
graphic record of the fog, the deposit 
on the glass plate is first dusted | with a 
phosphorescent luminescent pow wder u us- 
ing anairatomizer. The excess powder 


F. removed by means of an air blast set 


s are then by 


= 


8 OF FOGGIN 

Ww eight, 


per cent 


‘Surface Condition of Glass Plates 


iL ight fog, finely dispersed 
0.23 y Very light, finely dispersed fog 
fog, clear oil film 


16 


‘Sample Description 


_ Instrument oil, from company A 
ynthetic lubricating oil, frora company B.... 
ynthetic low volatility aircraft instrument oil, 
from company C 
Rotor bearing oil, from company 


sl 


= and 50 per by 
free company 

"eles es composed of 50 per cent zinc dust 

ia and 50 per cent medium viscosity silicone by 


weight, from company D 


Slight fog 


General clear vinyl tubing, from com- 
Heavy fog, oil- like 1 material 


Very heavy fog 


sp rs 
dispersed fog Fi 


0.065 /|Very slight fox 


0.40 


0.88 


pany F 
varnished ‘tubing, ‘from ‘company G.. 
= resin, saturated Fiberglas tubing, 
grade A, from company H 
Polyester resin saturated Fiberglas tubing, 
grade B, from company H 
Fiberglas sleeving, from 
company I 


insulated wire, from company J. 


ny 
Vinyl insulated wire, from company K 


Field coils impregnated with varnish, from 
company L 

Field coils impregnated with varnish, 
company M 


ness, from company N 
‘Buna-N synthetic rubber sheet, soft, from 
company NV 
Neoprene sponge 
sponge rubber, 


from 


L ight fog, oil-like material 


ig 
fog 


soli, company 
fog 


_ @ Weighed samples were maintained at 82 + 0.5 C. (180 + 0.9 F.) for 16 hr., after which vapor deposits 
were photographed and the samples reweighed to caloulate: percentage loss in weight and to derive fogging 


| 
ASTM B U LL 


ET | 


pletion of the test, the cell is opened and 


at40 psi. with the nozzle fixed at approxi- _ 
one foot from the glass plate. 


posure an ultrav iolet light source, 


hiaaieor's of the process appear bel 


*hosphorescent Luminescent Powe : 
zine sulfide (nonradioactive) pale 
green ‘pigment was used : as the dusting 
Boa ~ It can be procured from the 


Luminous Products Co., G Great Nec 


wf The setup for taking the photographs 
shown in Fig. 3. The ultraviolet 

light source, a 15-w. tubular unit ty pe, 
_is placed adjacent to the specimens as 
shown so that the illumination is uni- 


A Leica 35-mm. type camera with a 
50-mm. Sumar lens was used. “a 


_ Photographs were taken on Eastman 
I film an exposure 
An ultray olet 


No. 2 ata were 


film was 1 min. 
68-70 F. in G. E. X-ray developer. — a 
by 3-in. prints were made 
fender No. 4 paper exposed for 5 sec, 
fa 5, and developed 1 min. 


This was studied at length 
a determine whether various amounts: i 
; a deposits on the glass plate could be | 
distinguished by this photographic tech- 
“nique. Solutions of varying 
tions, 0.1 to 1 part of lubricating oil to 99 
parts of solvent were prepared. Chem-— 
ally cleaned instrument glass plates — 
were dipped into the solutions and al- 
lowed to air dry. After drying, the 
plates were dusted and photographed as 
described above. Results are given in 
Fig. 4. It will be noted that a good com- 
“parison i is indicated and that the powder 
: retention varies propor with the 
amount of residual oil. 


AND 


rials during the past two years for 
.; fogging properties and the results are 
given in Table I. The material: 


listed under seven. groups: namely, 


| 
are 


| 
greases, anti-seize compounds, flexible 


inst lating tubing, wire insulation, 
ating varnishes, and rubber. 
all cases the percentage loss in weight — 
~ and a visual observation of the amount 


of fog on the glass plates are reported. 


typical series of photographs of fog 


depo sits obtained from some 
insulating tubing samples appear under 
Fig. 5 and are’ illustrativ e of the type of 
photographs obtained for record 


poses. 


he magnitude of the fog deposite 


Toss. in weight of 


possi 
organ 
yapol 
which 
fore 
yn we 
orgal 
to pr 
| has | 
= 
— ANIC MATERIALS.¢ 
— 
Low-viscosity silicone grease, from company 4 
Cc mpound composed of 50 per cent zine dust 
— on 
: 
— 
— 
7 


heed 


‘ns 


ngth 
d be 


tech- 
pa 
to 99 
nem- 

lates 


the: 


das” 
vder 


by R. E. Mallonee of the Na- 


er, in sev cases this is not 

if one compares one evaluating and recording the fogging 
group of materials with another of and the “visual properties of organic materials on a com-— 

possible explanation may be t that some effects of the condensed volatile mate-— parative basis to determine w 
organic materials give off vapors during rials are cbtained. These results w ill they will be suitable fo for use at 
the heating period which are of the high- determine whether a material can be— temperatures of eeneey 82 
-yapor pressure, low -boiling-poin nt type used at high ambient temperatures i in 
which do not readily condense on the _ the vicinity of optical s systems, electrical y = It is possible by _ ode of this test 
cooled glass plates. Onthe otherhand, contacts, or in evacuated sy ystems, - 7 procedure to select materials having low 
there are some mi aterials: which liberate use in equip-— 
low vapor pressure vapors which readily 4 Conciu SIONS” 
condense on the glass plates and there- 
fore exhibit a heavy fog for the same loss Organic materials such a: as lubricating 

in weight. The amount of these break- _ oils, greases, wire insulation, rubber, ete., Tae Paar 

down products varies with the type of a hich are used in equipment operated at § The authors wish | 

organic materials tested and is ; difficult | high ambient temperatures form vapors _ radke for designing the cells _ ‘Miss J. 
to predict. This test method, howev er, ‘i which may condense to produce fogging 3 LaVine and Mr. C. Abeles for performing ri ¥ 


ation oint of \nti 


sine Ant 


Q 


the committee 
hore this test program were to be 


point of aqueous of engine antifreeze is he evaluating the the methods. he bases 

method represents a combination of the best features of three suggested “i { wail the methods were essentially s similar: a 
cedures with other modifications suggested from experience gained in an the cample contained in a cylindrical 
tensive -cooperativ e testing program. Data are presented indicating the 
accuracy of the determination along with observations by the cooperating a “refrigerant until 
laboratories on the limitations of the apparatus. Since the final test pro- plaee. The methods differ, however, in 

gram is not complete, the material presented is for information only, but the interpret: ation ‘of “freezing point,” sg 
should be of desirous of setting up the apparatus. 


measurement. The salient features of 


time ered two methods for possible develop-— _ Method A —The sample is contained 


-15 on Antifreezes w as “ment comparison tests. One 
ol in 1947, it wi as recognized that ‘these was to be a routine method, em- 
one of the first problems to be consid- — ploy oying a relatively ‘simple “apparatus 
red was the development of a standard — and technique, so that an av rerage labora-— 
nethod for the measurement of freezing _ tory would | experience no “difficulty in 
joint aqueous antifreeze solutions. carrying it out. The other, a more pre-_ 4 
_ Subcommittee I on Freezing Point De- cise method, was to be studied as a 
"terminations | was therefore organized means of tablishing basic values 
with Donald B. Brooks of the National This account deals with dev elop- 
over liquid nitrogen. Vapors from the 
Bureau. of Standards as C hairman, ‘Mr. 7 ment of the first of these methods. 


nitrogen bathe the sample tube and 
> Brooks continued in this capacity dur Since the testing of the freezing point a means of lowering the san nple a) 
7 ing the study and testing of sev veral is not completed, the material temperature. Temperature is measured 


methods : and the initial dev elopment of presented in this paper is published as by a copper- -constantan thermocouple — 
_ the present test. In 1949, Mr. Brooks information only. The data obtained jn the sample, connected to a Leeds & 
resigned from the chairmanship because to date, however, show it to be quite Northrup potentiometer. ‘The 
_ of a change i in employment and was re- _ reproduc ible and suitable for the deter- - freezing point is taken as the a & 
ic Re mination of the freezing point of engine ture at Ww hich crystals are first visible. 
tiona ‘arbon Research La orator ies. antifreeze. Any changes which may be "pat : 
Tnitially, the subcommittee consid- 4 A Method B.—The sample is containe 
made after "assembly of all the data and | in a double-walled, partially evacuated 


—DISCUSSION OF THIS PAPER IS comments from. participating tube, supported in a bath of aleohol or 


INVITED, either for publication or for the undoubtedly y be minor liquid. Cooling i accomplished 


om depends on the » degree of vacuum 

_in the annular space. This can be va- ay 
ried by operation of vacuum 


attention of the author. Address all communica- _ 


atte 
j tions to ASTM Headquarters, 1916 Race St. nature. by adding dry i ice to the | bath. 


of the Society, June 26-30, 1950. 


‘Cleveland, Ohio. 


Philadelphia 3, Psa.  .. 
Presented at the Fifty-third Annual Meeting or 4 ciproce ating helical ‘is us 
? National Bureau of Standards, WwW ‘ashington, 


Early in 1948, it was agreed that a : 


test program would be car- 


ource, 
raphs 
— 
wer. ima 
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Driving Arm 


by the Enj jay 


Chemicals, Inc., Carbide 
Carbon 
‘Division of Union 


bide and Carbon Corp., 
National Carbon Divi- 


sion of U nion | Carbide 
and Carbon orp., and 
du Pont * de 
Nemours and Co. The 
test program required 
measurements freez- 


cating Rod 


tions of ethylene glycol, 


Stoppered Hole for’ "Seeding" (% i in propy ‘lene glycol, three 

Stopper with Holes as Shown commercial gly: rol anti- 

Freezing Tube (200 mi. ae freezes, and five com- 
clamp for Frees mercial al alcohol anti- 

freezes. 

test: ‘program was 

2-at. itiated, one of the labo- 

ratories pointed out that 

no specific recommenda-— 

tions had been provided — 

mixing the antifreeze 


45 in. 


and water, and that con- 
_ siderable error could be 


tions were not com- 


pounded by a uniform 


various participants. In this forn m- 


is “the highest rature 
=: the concentration of an antifreeze 
Method —This | laboratory had no 
_ terminations, but submitted a modifica- freeze to the final volume of antifreeze 


_ in aqueous solution i is expressed as the 
routine ‘method for freezing point | ratio of the initial ve rolume of the anti- 


_ tion of its more precise method for de-- and water, both initial and final volumes 
termining the freezing points of hydro-. bei ing measured at 20 C. 

 earbons. In this “modification, the By early Fall of 1948, the test results: 

sample tube, a large test tube, is locater d were reported to Chairman Brooks, who 

within an evacuated flask, supported . ~ analyzed the data. It was found that 

in a bath « of dry i ice-c carbon tetrachloride- many laboratori ries | had 1 departed from 

chloroform mixture. A helical stirrer the “suggested p procedure. One -com- 

_ driven by a windshield wiper motor is pany, for example, ran the test by their 

used. ~ Temperature is measured periodi- | pe own method, which was not one of the 
cally by a W eston dial thermometer, 

- and a plot of time versus temperature is 

Big oe made. The freezing point is the tem- 

perature at which the cooling curve in- 


=, yan extrapolated freezing curve 


Program 


three selected for evaluation. Another 
failed: to fo! llow the mixing directions 
provided. After the results of one 
laboratory had been reported, it was 

found that the thermometer used was 
in error by about 2 F. Several minor 
changes were made in the procedures, 
particularly regarding 
measurement, cooling baths, and stir- 
a test program was ‘ring. For instance, one laboratory liked 

circulated by Chairman Brooks. Labo- the windshield wiper motor stirring ar- 

ratories participating in the program rangement so well that they used it on 
were: Enjay Co. Ford Motor Co .Kim- all tests. 
ble Glass Co., The Texas Company, U.S. 
Inc. 


Industrial hemicals, Leeds & Northrup 8662 potentiometer 


for tests because W eston” ther- 


ing points on 30, 50, 


introduced if the solu- 


temperature 


4 


written w hich was approved by the 


3 


~The same laboratory used for test. The essential features of the 
copper-constantan thermocouples and 


for Method By was: not 1 receiv ed in time 
After a few ae 


that dry ice W an effective 
-_refrige rant for the higher concentrations 
of antifreeze, so liquid) nitrogen was used 
in all the tests. 
‘a The observations and criticisms of the 
+f individual laboratories brought out the — 
_ following points regarding each method: | 
Method A.—Most of the observers 
reported diffic ieulty ‘seeing the first | 
crystals form, particularly in cloudy or 
opaque antifreeze solutions. Since 
mple- tube not _kept evacuated, 
oisture from the air caused frosting — 
_of the inner surfaces. It was suggested — 
that a drying tube be used on the outlet B 
of this tube. - Although liquid nitrogen 
is hot gener: ally av 


in- 


high. concentration Many 
7 : of the samples did not undercool. 
Method C.—Of the three methods 
Method C was found to be the slow ae 
Several participants experienced 
ficulty in obtaining “clean breaks” be- cs 
tween the cooling and freezing curves, a iy 
particularly with the higher glycol oc ; 
witl 


standard deviations were ca i 
lated for all the data, and it was found 

that the precision of all three methods — 

deteriorates at low temperatures, 

M ethod C data showed the largest devi ia- - 


tions. Brooks therefore r recommended 
that no further tests be made on 
method without modifications. Method 
A was found to be the most 
- Based on this statistical analysis and 
of the participating 
+ laboratories, a draft of a method for | 
ezing point determinations incorpo- 
—yating the best features of the three 
studied was circulated to the 
Ata “meeting of Subcom- 
mittee I held in February, 1949, this aA 
= draft was considered by the m embers 
referred to study group hea aded 
4 y B. E. Tiffany of Ford Motor Co. with | 
B. Snyder r of Kimble Glass Co. and 
E. Streets of the National Bureau 
a Standards. The discussions had indi- 
cated the desirability of a 
-method, using standard and 
av ilable items wherev er possible. After 
-eareful s study, a tentative ‘method 


committee members and recommended 
method, dese ‘ribed in detail i in the 
The freezing point is defined as 
the temper rature at which crystallization — 


al bsence of SOM or 
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Engine Antifreeze. 


in g points of the were 
; to the cooperating laboratories, and re- 
horizontal flattened of the ‘sults were to be from all labora- 


4 


feesing apparatus, as shown 
seeabled in Fig. 1, consists of an 
‘a 200-ml. evacuated Dewar flask for 
freezing tube, a stirring 
parts, temperature- measuring 
eauipment. 
A 75 to 100-ml. sample i is placed 
it in the sample tube and allowed to 
‘curve at the fre eezing point is plotted on 
rectangular- -coordinate paper and the 
- freezing point determined as shown in 
ite flat or plateau during freezing, the 
freezing point is taken as the intersec- 
tions of the cooling curve and the freez- 
ing curve. ‘Tf undercooling is 3 present, 
perature reached immediately after 
7 include a seeding tip, as shown in i 
ee 3, had been suggested by the du Pont 
point deter minations using the tube 
- submitted by them to show its value i in 
mnittee members fel felt, th: at the tube was 
undoubtedly an improv vement but that 


evacuated Dewar flask for cool ng bath, 
clamps and holders the 
with ‘stirring. The time- -temperature 
‘Fig. 2. here the curve shows a defin- 
" the freezing point is the maximum tem- 
modification of the sample tube to 
laboratory and some data on 
eliminating undercooling. The 
it should be submitted to a 
ability of : adopting the seeding tube was 
commercial methanol antifreeze. 


tests before being ac cepted. A short 
test program to verify the reproducibil- : 
of the determination and the desir- 

proposed using two aqueous solutions 

each of ethy lene glycol, commercial 

two- phase ethylene glycol antifreeze, 

hese covered range of freez- 
—55 F. were made up and distri- 
by the National Carbon Research 


Laboratories. solution was made 


asa single batch and stirred for one 


eliminated, it was felt that the results” 
would give a good indication | of the 
= s reproducibility. 


a 
reproducibility and indicate the pro- 
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Point of an 


transierred for 


as 


n 


5 

4 


‘ing points by the approv ed method as 
well as the 1 method using the tube 
with, the seeding tip. Since each labora- 
_ tory was working on the same solutions a 


and» error 's involved in mixing were 


Fig. (3. —Freezing Point Tube with 
This tube may be purchased from either Labglass, — 
Millville, N. J., or Corning Works 


cedure using the sample tube with Gorning, N. Y. 
using the evacuated tube and manual ‘time required 
eeding of the solutions at the freeing — - particularly for the lower freezing points. 
point. Since nine laboratories are ne of the laboratories had obtained 
volved in these tests, it is planned to ob- — poorly — evacuated — seeding-tip tubes 
tain results from at least two more be- which gave e good results with a —_ a 
fore making the final analysis and reco.n- _ faster: cooling rate. 17 They 
Although these data were not dis- on tubes with satisfactory results, the cool- 
vussed at the February, 1950, meeting, “ing rate with the presently selected tube 
several criticisms of the method and dimensions being about right for the 
apre range of reezing points studied. . It 


uggested improvements were offered. of 8 lied 
was suggested that those laboratories 


was universally agreed that the fully 
vacuated tubes unduly extended the 


TABLE I.—COOPERATIVE TEST 


Operation | Operation Operation 
No. 2, No. I, 
deg. deg. deg. rabr. 


Results as shown in Table I of data 
ilable by May 22, 19% 50, show ‘good 


- who had not as yet obtained seeding- tip ‘ 


RESULTS ON ANT IFREEZE SOLUTIONS. 


Laboratory, Laboratory, 


eration 
io. 2, 
Fahr 


Opera ration 
4 
deg. Fahr. 


Tuse Witnovut Seepinc Trp 
44.3. 


1.6 


—44.2. 


im? 
44.25 33. 
1.9. 
& 
«8.8 

6 2 


| = 


| 


— 
D-15 code designations are e used for antif 


be — 
eg, —- 
— 
ods 
res, 
ria — 
this 
hod ee 
ble, 
— 
his si — 
— 
ed 
di- 72 
he 


= 


maximum tempe 


y unev. vacuated 


‘ee and include their observations 4 ‘specified 125 to 150 strokes. 
g with a "typical cooling curv e. ok 


alon 


Another ; suggestion offered was that tw 


tubes could be used, an evacuated one _ 


for the freezing points from 32 F. t 


- some temperature such as 0 F. and an 7 


‘unevacuated tube for the lower freezing 


was deferred until all the data are ob- 


P 
Pre 


antifreeze solutions | in 


ie The freezing point is defined as the 
erystallization be- 

gins in the absence of undercooling, or the 


rature reached immedi-_ 
initial crystal formation in the 
ease ofundercooling. 
of Method: = 


minations by using 


tion of the time-temperature curve prior 
to freezing and the determination of the 
horizontal or flattened portion of the 
freezing curve. The freezing point is i 
taken as the intersection of projections of — 
cooling curve and the freezing curve 


the solution undercools, the freeeing 
point is the maximum temperature reached 


after 


4. The freezing point 


‘in Fig. 1, consists of a Dewar flask for the 
i ae bath, a smaller Dewar flask for 
the freezing tube, a stirring mechanism, 
suitable clamps and holders for the parts, 


(a) Cooling bath, in which the refriger- 

F anti is contained, i is a standard 2-qt. Dewar 
flask, _ The flask may be silvered or un- 
‘silvered, and is supported in in a close-fitting 

container. pad of glass wool is placed 
n the bottom of the flask to protect it 
from damage by oe tip of the freezing — 


J or Freezing consists a a 


evacuated, unsilvered Dewar flask. The 
tube i is closed by a cork having a central 
for the thermome ster or ‘ther 


the w ire for seeding at the ap- 


enco Vac or equivalent, 


and 


points. The final decision on this point 


1. This method of test is intended for 1 
determining the freezing points of aque- 


a ters may be used when less ac curacy is 


and temperature measuring equipment. 


ng liquid, adding pieces of solid carbon di- © 


satisfactory than the 


4 


observ ation was that the seeding giv en in the ndix with minor 
would still be a factor 1 in the more con- 
extent of evacuation of the tube. ‘| From jl 
eliminate a any necessity for manual 
confirming the reproducibility of the 
specification on seedin for r those cases arison betw een the sample tul bes. 
sp fe 4 
above the surface of the sample. "The freezes.4 The secondary phases need 
- Nore —The e sample may be pre- 
able linkages so as to provide linear 5. 
i into the f freezin tube e 
clears the bottom the freezing point ne ink 
(ce) Start the adjust it to 


It is expec ‘ted that the freesing p point 
Another method will be adopted essenti lly 
was not a cure-all and that -undercooling changes as specification of the 
sample tube with the seeding tip and the — 
-centrated solutions. was hoped that 
tube with the seeding tip would the data available at the time o writing, 
it will be seen that the test program is 
seeding, but in view of this observation — mir 
it was thought desirable to retain a | method and indicates a favorable com- — 
where it is found necessary. — 
APPENDIX 
ANTIFREEZE SOLUTIONS 
spaced that, in the extreme upward pos posi- pared directed in the roposed 
during operation, no coils are exposed Method of Sampling Engine Anti. 
stirrer is agitated by means of an ordinary be: separe ated. 
r cooled to approximately 15 F. above the 
motion of the stirrer. . Th he le of the expec sted point before introduc- 
stroke is adjusted 80 ‘that the coil just in 
tube at the low point of the stroke. ahh 
re operate at 60 to 80 strokes p minute. i 
As soon as stirring is begun, observe and — 
record the temperature of the sample at — 
regular intervals of time (Note 6). As the : 
expected freezing point is approac shed, , the 
time intervals should be quite short, 15 | 
sec. if possible. At the expected freezing enc 
" point, seeding should be started to preve ont J 4 
undercooling. This can be accomplished 
by introducing a wire which has a small | 
piece of ice frozen on its tip or simply by — ' 
7 dropping a small piece of ice directly into i 
is prensa provided reference standards the solution. _ In either case, the ice should 


are used for calibration purposes. be cooled considerably under the 


point of water to keep it as dry as possible 


in 


sistance thermometer or a multijunction 

-copper-constantan thermocouple may by 
used with suitable measuring instruments, _ 
_ providing these give an over-all sensitivity 
0.2 F. (0.1C). The instrument should 
be calibrated before each series of deter- 


‘suitable | reference 
s. 


Nore 1 —Liquid -in- 


Refrigerant, solid carbon dic cide 
aleohl or. other suitable bath liquid. 
ia Nore 2.—A layer of dry ice at least 
0. 5 in. in thickness must be maintained 
in the bottom or on the top of the cool- 
ing bath during a determination, depend- — 
ing on the bath liquid used. Adequate 
parser taken against 


Nore 6. —Cooling rate mus ess 
than 2 F. per min. if the rate is greater 
hen using regular refrigerant the 


Dew ar flask is probably defective. 


Continue the temperature 


against time rectangular coordinate 


paper. Where the curve shows a definite 


q 


after ‘the apparent freezing point 


or be- 
low, liquid — should be used. 
i 


‘the solution i is —50 F. 


point is taken as the ‘intersection of pro- 

_jections of the cooling curve and the freez- 

ing curve. See Fig. 2. If the solution 
undercools, the freezing point is the maxi- | 

‘mum temperature reached immediately 


Norte 7 _—The amount of undercool- 


“ing should be held to a minimum. | 


exceeds 2 F., the t 


ig 
8.—The precision mn of the freez- 
ing point determination will be deter- — 
mined on completion of the cooperative 


tion by Committee 


6. (a) Assemb the 
shown in Fig. 1 with no ant 

sample of antifreeze yet in place. Check 

the operation of ‘the stirring mechanism 

after asse »mbly to be sure tha , all parts 

gh) (6) Fill the Dewar flask surrounding | 

the freezing. tube with the refrigerant 


oxide from time to time to maintain the 


conditions mentioned in Note 2. Temp 


remove from the fre jesing 


the stopper 


OTE 4. sample is to pre- 
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flat or plateau during freezing, the freezing 


| 
— 
— 
4 — 
4 
ba 
— 
— pri 
r 
— 
— 
he 
— 
— 
— | po 
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“ity of Powdered 


Measuring The 


terial 
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This pape r re parte work on n dev elopment of apparatus and 
_Des sign and oper- 


¥ Dry, powdered material was placed in 1 the annular sp: space between two con- a ia 
_ centric cylinders. The flow of heat was radia!ly outward, and the qu: antity 

_ of heat was measured by the temperature rise of the cooling water surround- is 

ing the outer cylinder. Guard rings were used to minimize end effects. re 

. _ The powdered material was examined for dryness, particle size, , and ap- ir 
pow was compacted in test by i impress- 


ests were made with samples of powdered zine, carbonyl iron, copper~ 


_ copper oxide eutectic, and calcium carbonate. Four runs were m: ade with — 
each type of powder to establish the reproducibility of the method. Ne 


pacted in the annular space between _ 
concentric cylinders. 


tested in the voluminous literature 


that subject; however, the preponder-— using ‘condensing steam at ‘atmos- 


At represe 
temper: rature drop. 
thermal conductivity ‘made with 
type cells, presented a 
= cation of this equation: in which end ef- 
fects we were included. re 
Tf the rate of heat flow is measu 
‘ the enthalpy rise of the cooling water: 


Q = 1323w(he — at 


U niformity 


as: 


= 0198 ~ 


the therm: il conducti it 


0.1323w(he —-h) | 
At At/2.3 


appara: 


| tat appara: 
of information available is -pheric pressure. Guard rings were used 


concerned with substances i in the solid, — each end | of the test “sigue to mini- 
liquid, or gaseous states. The | present mize longitudinal heat flow. 


widespread use of powdered materials 
in industry has caused a demand for 


0.082400 
Gur 
APPARATUS 


pee radi 


al 


modifi- 


Ki. 
log (re 


data on the thermal p1 properties of ‘pow- 
ders. This is especially true in 


- principal variables in the study were 
temperature level, 
der, 


_paratus is shown in Fig. 1. The heat 
"source is the central tube marked (4). 
fully submerged 300-watt electric: 
area measured at right angles t to ai heater (/2) generated steam which was 
the direction of heat flow, condensed i in the long test section above 
is the it. A vent (2/) limited the steam pres- 


shal sure to l atmos. To prevent steam from 
= enthalpy, Btu. per Ib., ageaping from the unit, a double pipe 
“conductivity, condenser (/) was used. A drip return 
A= 
Km is the mean thermal con- rod (5) projec = 
duetivity, double pipe condenser so that sub- 


Le= effective, of test section, cooled condensate could be returned to 


ft. (L = 0.177 ft.), a 


heater without flowing ov er the 
heat flux, Btu. per hr., corrected, a walls of the test sec tion. | The copper 
= radial distance, ft. ry and rz ae test section was 6 in. long with an out- 
tendency of the ‘mate- the thermocouple radii side diameter of 1 in 


aye pow owder under test “was held be- 
= mperature, ae & 
5. and physical stability of water flow rate per min. tween the heater tube (4) and the sink 
the p powder at test temper ratures, 


jackets (8), (10), (8). It filled the space 
Under steady state conditions te between the two transite lates (6), 

6. moisture content of the powder 


radial flow of heat by conduction be. 
sample, 
The test. method consisted of 
flow and temperature measurements on { 
pow der samples which had com- -KmAm 5 
pileadquarters, 1916 Race 4 An the outside of the boiler tube, under the 
3, Pe M. Kemp insulation, showed that the tube temper- 


g Co., and Instructor in Mechanical Engineer- 


the heat flow may ex- of references appended to this paper. 
a 


Professor of Mechanical Engineering, 
(ASTM BULLETIN: 


located 0 n each 

spat. 


| Apparatus and 
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and 
into 
| 
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ible | 
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ater | 
— 
4 ¥ hes ‘ 
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| 
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a 
— 
— 
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Opposite 
other Tube of 


=a 


$ Condenser ~ Heater Amembly 

‘Transite Base and Top § lamp Rings 

Copper Bushing 18 Asbestos Paper, in. Thic 

Water Jacket Guard Ring Radiation 


Locating Spider estos 
11 Support Stan 22 Locating Pine 


Aluminum foil w wes between the 
transite cover plates and the heat sinks © 
8), and also on the extreme 
wall (19). A sheet of asbestos” ‘paper Transite Base and Top Dish Locating Spider 
held by clamp rings 7) al Copper Bushing Water Jac *keted S men 
Water Jackete Guard Ring 6 Locating Pins 
sink arrangement is shown ‘in 2.—Exploded View Sink 
in as bounded supplied to the s sink sections tangentially in Fig. All of the si 
t ), through ‘copper. tubes attached to the from | pieces of 3-in, ‘ass 
by spiders hi urn shells. The water temperature t thermo- in. thick. One piece of tubing was 
a couples were inserted in these copper turned: externally so as to leave a nar- 
tubes, in opposition to the direction row band at each end with a 


 #The “effective” length, L, used was the fer in. The Mal in body as then 


length one-half the of each 
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One of the guard ring sections is tured so. as to leave a wall of | in. A 


— | 
wa 
4 

wit 
the 
oe 

| he 
| se 
ta 


‘Fig. 3 —Sink Element for Ring with ‘Fixture for the 


ing Lugs to the Colindes 

second piece of tubing was turned inter- 

mally over the full length until only 1 


edges were silver soldered. This left 
an annular space yy in. wide for the cir- 


-in wall was left. The second tube over. The were 
was: then ‘slipped over the first and then wrapped with asbestos tape. 
The thermocouple spiders were made 


“from }-in. transite sheet. In Fi ig. 5 an 


with respect to the 
i center of f the heat source tube and also 
to locate the holes for” the lug pins 


properly . Referring to Fig. 2, 


that the center hole in the spider ae 
to three lands, 120 deg. apart 
‘and that these lands were not located 
on the same radii as the spider legs. 
7 his was done in an effort to reduce the 


radial heat loss through the spider legs. 


he test thermocouples: were mad 


0. 032-in. (outside diameter) copper 


tubing, eac h unit being in. long. At 


«the: of the tube a length of No. 


‘copper Ww ire was gas welded. _ 
An e as threaded th 28-gage constantan 
ed 


i wi re | 


silv er soldered at the tip. 
9 


if 
th the ecalibr: tions and th tests. 


n of the coolant water. 
: copper tubes for the inlet and outlet. 
water connections were then soldered 
in place. Just insid~ these tubes, small 
baffles were arranged so that coolant 


Ww ater could not short-ciroult from inlet 


st. 
igure 3 shows the positioning fixture 
a guard ring cooler element. 
bottom of the latter, small brass 
hav e been placed. These lugs 
‘were soldered to the cooler when it was i 
in place on the fixture. This made it 
possible to set the lugs 120 deg. 
and to. insure succeeding | 
sections could be matched up. igure 
4 shows the cooler on the fixture prior 
soldering. Positioning lugs were at 
top bottom to the test sec- 
tion, but on one end of each of the 
guard rings. After all of the soldering — 
Fe ruary 


iim unfinished spider is shown on a special 
q ing Thermocouples. 


ked for moisture content by 

in an electric furnace until the sample 

_ show ed no change in weight. An analy. 4 

tical ince with of 0. 


the tests. The 
tests showed that the 


‘THOD OF Test 


eleaned, and the thermocouples on the 
were checked for 


Fig 7 steps in Spider ond position. The sinks were then as- 


a igned ecial fixture —— 


order to the radial positions of 


‘te a device was 


a ‘steel segment as shown i in ig. 6. 
The ere set in the 


The procedure i in aligning the the o- 
couples: is indicated ‘in Fig. 


rough ‘spider i is shown at the ‘right. = 


center view, the legs have 


a alignment fixture, the 


; of which is a brass cylinder turned 


— . Arms on the segment (Fig. 6) es- 

tablished the radial distances of each of 
-— the thermocouples from the center line 
of the brass cylinder, hence from 
center line of the heater. In this 


Four ‘samples of _powd dered | ma- 
; terials were used: copper - ‘copper oxide 


cium Samples of each 


- 40 1S intere 1 

form for the three metallic powders. 
_ Some notion of particle size may be ob-— 
tained from comparison with the grid | ig 
dimensions. _An estimate of particle 

 gise distribution ¥ was made from the 

Table and is given i in Appe 


Sorters. (right); spider arms filed thin and thermecoupl 


= semb led and connected to the coolant 


water supply tank . The sinks and tub- 


‘ing were purged of air, and the water 


flow” 


4 testin 
hot 
offere 

pow di 


valu 
judg 
run 


BULLE 


a 
— 
— 4 
— 
a of 0 — = 67.2»). ait | 
tively. 0.625 and 1.250 in., respec- > the 


spiders. T he water r leaving the 


 test-cell sink was collected and weighed 
ae over a give n time interval. The tem- 
pers ature rise of this water “was ;meas- 


“ured, und the heat | flux: was as determined 


AND ‘Discussion | 


The mechanism of transfer in 
this series of experiments consisted of a 


ation of conduc tion the 


combined ‘in a single which = 


been designated the “app: arent 
Fig. 10.—Powdered Zinc (W Small Grid is 6.6 
flow Tates to’ the various sections w were T his precaution was necessary in order An i inv of 


The diffic sulties encountered hen betw een the test cell and the guard rings. 


powdered materials in a guarded heat flow through the “powder while was not 
hot plate apparatus “have been men- “was assumed to divide, at eac ich end, ble. — Due to the simple configuration 

tioned by Alleut (3). The ASTM hi 1s between the test section and the guard of the spider and the fact that steady = 

offered two methoris for compa acting ring. The effective length of powder, ,L, state conditions prevailed, the correction 

powders, but has not fully specified the included ‘knesses of the i could from the basic a 


manner in which the he shaking or vibrat- ABLE L—EXPERIMENTAL RESULTS. 
of the apparatus is to be done. 

lorder to establish uniformity in the Apparent | can ie Variation, 

-eoading of of the test cell, the following pro- Powdered Material Density eg. Fahr. Conductivity | percent 


_A container of powder was weighed. 10 
electric v ibrator attached to the 


as started as the pouring 
3 of the powder began. The vibr: ator had — 
frequency of 122. eye ‘les per sec. 


was cur sable of i imposing an acceleration — 


70 Th. .croinches per sec. sec. Copper- copper oxide eutectic. 


empty test cell, 60 when loaded with 


g., and 42 when loaded with 2562. 207.3 
g. The powder container was weighed 207 


15 


coos 


after the test cell had been filled, and 207. 
he 


the loss in weight of the powder con- 
test cell was reported as = the apparent 
density that particular substance. 
vibrator operated for 4 min. The 
value of _ this loading method may be 
by the fact that the 


Tun was less 1 per cent. 
top transite cover Plate was then 


located. The reflux was con- 
a and the heater was plugged in. 


All of the thermocou 


iously been made. 


e hours was 
& 
to ensure that temperatures 
equal at the line of contact between 
the central test cell and each guard ring. 
Method of Test Thermal Conductivity 
of Materials by Means of the Guarded Hot 


Plate (C 177 - 45), 1949 Book of ASTM St nd- 
ards, Part 3, p. 304. 
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4 
— 
— 
| 
j | | 
— 
| 
| 
powder (Width of Small Gridis6.64). | 


TABLE 


— 


Powd red 


Spider 
Upper 


06 | 
Lower 


0.80. | 57.3: 
0 


60.48 
67.58 


copper oxide eutectic . 


Lower 


between the | 


‘per: and lower ‘Spiders. A comparison ¢ of 
the average temperature drop through 


1 and 2 was for this loss. 
is loss. amounted to less 
with a Maximum correction Table II shows rather close agreement 
test results are reported on the upper and lower spiders, _with 
‘Table I. The thermal conductivity is neither being consistently greater. If 
reported in Btu-ft. per hr. per sq. ft. - there was a segregation of the particles 


_ per deg. Fahr. and the variations are” according to size, the data do not indi- 
aN shown based on the arithmetic av verage 


runs. 
In general the reproduc ibility 


results must be considered good. he be, 
greatest diver, ergence from the mean v alue 


was found in the powdered zinc. As was pointed « out at the beginnin 
sequent examination of maple. this paper, the purpose of this i inve 
showed that there had been some “ce- 


menting” of 1 the particle les, and a oe 

micrograph suggested | the possibility. ¢ ity of : a 
= 4 that some sintering had taken place. — tae. 7 data, then, are not necessarily i im- 
be 


In general, the reports of other i inves 
tigators working with porous ¢ or fibrous. 
materials show thermal “conduetivity 
Rey, values varying in at least as W idea range heater wo wound in cylindrical form and = 
those given above. Norton (4), in- equipped w ith suitable guard rings 
-vestigating thermal “conductivity. of ould constitute a more satisfactory 
showed that two of three ry source. 
samples agreed within less than 5 per — 
cent, whereas the third 
about 8 per cent at the upper mean tem- 
_ perature and by 15 per cent at the lower — 
Subsequent worl 
| ith a an improved hot plate still showed 
‘ ¥ variations of 3 to 4 per cent. However, 
Norton worked in ... 
testing thermal in- 


gation on the apparent thermal conduc- 


~ 
tigation was to test an 


Vv ond the indication they give 
as to the reproducibility of the results. — 
It is probable that a calibrated electric 


peratures in ranges not suitable for a 
vapor source and (6) making 
it possible to determine the heat flow 


may be said that in this inv estigation: a 


and 15 per cent. 
From cork and lith board tests, A. A. 4 


"Lander using the same sample of 


- hot plates, reported a difference of 4. 


the powder isgivenin TableII. 


cate any consistent effect of such s segre- 


would have the ad-— 
oy antages of (a) controlling source tem- 


from electrical input. In general, cs 


1A satisfactory apparatus was de- 


3. The is relativ rely simple, 
ilthough limited to laboratory use. 


Many people contributed time and 
fort while this paper was in preparation, a 
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kobert M. Kosanke of the State 
Geological Survey of Illinois 
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NDIX 


Per cent of © 
ample in 


a per cent, or a deviation | from the mean — 
In all of the powders tested, the indi- — 
cases was & considerable range 
particle sizes in a given test sample. ss 


The question arose as to whether 
process: give en | rise to 


Above 3 to 5 inclusive 


lto3 
Above 3. 

1 to 3 inclus sive 


Above 5 


Below 
 3to6inclusive 


Above 6 to 8 


4 ay. TEMPERATURE DROPS. data are reproducible within Di 
— Lower 64.58 63.69 89 
— Lower | 73.04 53 
Upper | 70.23 70.23 82 
— 
4 
a 
tility, 
struct 
high 
+ 
L 
| essen 
ties r 
of 
have 
ares 
ms IN POWDER SAMPLES. able 
a _ to variation in the measured apparent | and 
— 


a= 


of V W 


é 

VALUATION of io 


ij carrying characteristics. of structures 


usually based almost entirely on two | 


Mined by the ard “tension “test. 
_ Avast amount of rigorous mathematical 
analysis has carried the theory of elas- 
4 pay to the point where stress systems 
‘The caleula- 
tions are, of course, valid only w ithi in 
- the elastic limit of the material so that 
- the yield strength, rather than the ulti- 
_ mate strength, limits in effect the w vork- 
stresses within the structure so so 


Paradoxically enough, plas 


ssed_ si small-scale 


ing machinery, and many 


@ structures can be attributed in 


can be readily calculated for a variety = “the conventional ductility of materials — = conceded that it is not adapted a. 3 
of structures and loads. 


many cases poor ductility of struc-— 
tural materials under certain conditions | 
of stress. Furthermore, it appears that 


as determined by pe reentage elongation 

of standard 0. 50% 5-in. tension test 

specimen is not necessarily indicative of 


= the measure of ductility exhibited by the i 3 


material when fabricated into” rigid 
st ructure (1)2, 
A need has therefore arisen to find a 


y G.S. 


test, w ‘ith the exoeption of 
V-notch bar impact test. . The latter 
appears to correlate to some extent 
with actual service performance of A 
homogeneous plates, but its acceptance 
is for this purpose has not become general 
as yet even for prime plate, while it is i 


evaluation of performance of joints. 
Accordingly, resistance to shock of 

steel plate and weldments been 

generally determined by actually sub- 

jecting full-scale sections of prime plate 

of typical joints to ballistic bom- 

bardment. This method of testing, be- 


of predicting ‘the relative load-— 


tility, even n though it does not enter the — carrying performance of structural ma-_ 


_ stress calculations, has been considered — without recourse to actual de- 
an important and desirable property of structive testing of full-scale prototyp pes. 


Pamrantural materials, and materials with 
_ high ductility have been usually fav ‘ored 


structural designers. -Howeve r, the partial ‘answer | 
mechanism of translation of high duc- - in so far as welded steel structures are 
“concerned (7). 


tility into improved structural per- 
of formance is not clearly understood, and — 
practice the designer usually con- 
tents himself f with regarding ‘steel, to- 
gether with structural materials, 
a as being entirely isotropic and possessing 
constant mechanical proper 


result, tension pe compression ‘tests 
laboratory type ‘specimens 
have been generally accepted as indic a 
tive of performance of material under ae 


oy 


aetualservice conditions. 
In recent years, service performance 
_ data of many types of structures have — 


ar ical testing methods in predicting 


v vehicles 


The development of the direct 
he plosion test has ‘been undertaken as a 
to such a need, at least 


| 


a 


ting mechan- 


The inadequacy of 


service performance of steel structures 
was first recognized in the case of struc- 
tures subjected to shock loading wherein 
the need of compromise between n per- 


formance and weight. dictates accept- 


ance of permanent deformation in 
cases of severe loads. A rmored mili itary 


red 
naval vessels offer one 


with their performance under the ballis- 


: sides being extremely costly and requir-— 
ing large quantities of material, has 
number of limitations of range, ac- 
curacy, and re producibility; and the 
elopment of the direct explosion 

test was undertaken an attempt 

these limitations while: still 

employing essentially the same method 

; of loading. + In that respect the dev velop- 

ment was entirely successful, the p per- 
formance of steel plate and weldments 


under the test corre ‘lating very closely 
‘Tn the meantime of ship 


and of pressure vessels at oad levels 
ithin the design | limit have em-— 
ed the inadec ~quacy of the conven- 
tional mechanical test predicting 
perforn ‘mance of steel plate even in struc- 
tures subjected to conventional static 
dynamic loading. Extensive research 


example of this type of structure, and 


begun to ) draw attention to the fact development a direct 


that the assumed state of all elastic — to evaluate the performance of welded 


test was first undertaken in an 


indicated that the apparent cause of 
these: failures was the inability of the 
steel plate to undergo plastic deforma- 


stress is only an approximation and 


that most structures undergo plastic 
deformation at certain critical points 
of stress concent ration during some time — 


of their life. Furthermore, consider- 
ev idence i is appearing pointing out 


that the maximum load-bearing « capacit 
of a structure is a direct function of its 
ability to undergo plastic deformation 
at ‘such points of stress concentrat ion 
without frac cture, and ¢ 


| 

alt 
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alloy steels under ballistic shock. roe! 


general, ballistic bombardment 
produces two types | of of loading: one, a 
direct hit of an armor- -piercing pro- 
-jectile, usually resulting in either 


le tra- 


tion of the member hit; and two, a 


glancing blow of a solid projectile, or a 4 


direct: hit of high-explosive shell, 


 produci ing a more generally distributed _ 
stress system. Tt been 

to _proje ctile 
penetration is a direct function of 
hardness of the plate, while the resist~ 

ance of steel and steel structures to the 
‘second, type of shock 


strated ‘that “resistance: 


at points of high stress concentra-— 

tion, occurring whenever imperfect 
“design or workmanship produced an 

abrupt: change in g geometry of a load- 
carrying member. Further | experi- 
mental work suggested that this in- 


a 


resultant ‘brittte fracture i is caused 


a tensile stress in the plane normal to the 
direction the main tensile” stress. 
Such second and third dimensional 
__ stresses are not necessarily the result of 
external forces but will usually develop 
ei at any point or line of severe strain Ene 
gradient. A classical example of this 


type of three-dimensional stress is 


The boldface numbers in parentheses 
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_ presence of two stresses normal to the of materials without the use of notches 
major stress is frequently termed ae or other geometrical stress raisers which © 
sensitivity. . This phenomer appears effect produce the desired state 


plate. 


sion and tension along the Zz 
axis, and biaxial bending along X, Y axes _ 
with the neutral axis initially somew here — 
near the middle of the thickness of the 


om — tobea function of the internal structure ; triaxial tensile stress in a very small The magnitude of all stresses w rill be a 


of materials, and of their temperature, 


portion of the specimen and thus limit —_ function of time; however, the Z axis _ 


and i is but one aspect of the mechanism a its use to homogeneous material. ce om will occur virtually instantane- 


In | practice, notch sensitivity mani-— 
_ fests itself in two ways: first, notch- — - ballistic and direct e explosion test dat 
sensitive metals will fracture in a brittle 
- manner at the root of the notch or under — 
a state of triaxial tensile stress; second, 
the fracture, after originating as a crack | 
at a point of triaxial tensile stress, will 
_ produce its own state of triaxiality and = _ Accordingly, an extensive investigation | 
will propagate a brittle manner, ner, was undertaken under the sponsorship 
: with virtually no energy input, indefi- of the Bureau of Ships, of the Depart- 
nitely until the metallic lie continuity o of the 
fracturing. member ends. Conversely, 
insensitive or notch- tough metals evaluation load-carrying capacity of 
will sustain large plastic deformation — structures. 
the root of the notch prior to frac-_ 
and, after fracture originates, its 
propagation will require large quantities 
additional energy since it will be 


ie plastic flow and of fracture of metals bar previously “mentioned, V-notch 


suppose that equal correlation between | 


ate notch sensitivity of structural steel 
plate satisfactorily and to correlate 


plastic strain. tests. In addition, it can be applied to 


little in evaluating notch joints, thus permitting for the first time 
sitiv ity, a number of different typ pes of direct comparison between perform- 


der triaxial tensile stress. _ 


and understand the influence of “the present moment, ‘work is. 


notch sensitivity on load-carrying oa 


pacity. of structures 


The direct explosion test consists 


decks of ships. Howev er, one difficulty 
a with such tests has been that they « de- 
pend on a geometrical stress raiser to 
produce the desired stress and, -conse- 
quently, are capable of testing only the 
notch sensitivity of homogeneous ma- 
- terials, whereas virtually all fractures in 
- servi ice originate at or in close proximity 
as to welded joints which are composed of a _ ind to: ack ite, 
ae variety of different metallurgical struc- which it Ww vill be reflected as s tensile 
stress and travel toward the front of the 
Since fractures, after originating at plate. The compressive stress is made 
weld, usually propagate through — by the resistance of the to 
material unaffected by welding, the 
notch tests evaluate { the fracture inertia of the 
_ propagating: property of materials and the reaction of the supports at the edges 
_ thus predict the extent of failure that of the plate. This reactive force is 
be expected in a structure once transmitted by progressive shear from 
initial fracture has taken place. - Unless, the point of impact. to the supporting 
> eaten: an assumption is made that — edges: and results in a bending 1 moment 
“notch sensitivity of a welded joint i isthe ow hich, in turn, “produces : a state of 
ae same as that of the prime ponte, evalua-_ ‘biaxial tension in the back of the plate 
tion of the maximum load-carrying normal the  compressive- -tensile 
. oe a structure prior to initia- stresses produced by the original blow. 
tion of a fracture is hardly justified on If the length, | width, and thickness of 
the basis a the notch tests shee. . Un- the plate are considered as its X, Y, Z 
coordinates, respectively, the stress 


flat, square plate supported along its 
four edges. ‘Such a blow, or impact, 
will 1 produce first a compressive elastic 
stress in the area over which it is ap- 
will travel with the 


bar impact test data appeared to —. xX 


relate reasonably well with both the ; 


determining shock resistance of alloy — 
seemed to be reasonable to 


The indicate that, after proper 
modification, the test appears: to evalu- 


tinually preceded by a large a amount of closely with other _noteh-sensitivity 


continuing on applying test to th + 
4 various types of joints in an attempt to takes place, has not 
4 


ously, while the bending stresses along 
and axes will ot 
finite rate which will be a direct 
function of the acceleration of the im- ' 
pacted are area. 
Theoretical analysis of the Z 
during the initial period before the 


direct explosion test and various notch- e - stress has exceeded the yield strength, — 
sensitivity tests could be or before plastic deformation in XY 


plane, ¢ ke 

is possible and has been attempted by _ 

E. Saibel (2). He postulates that the | 


dishing of the plate takes place, 


ment of the Navy, to determine ap- elastic compression-tension \ wave is 
plicability of the direct explosion test 4 followed by a plastic compression w av 
traveling at a lower rate of speed, in 


‘turn followed by a ‘release ‘wave: which 
occurs when the external force or pres- 
sure of the original impact ceases. 
The vai various stress waves interact in 
‘complex — manner and Saibel demon- 
strated that ‘spalling or tensile fracture 


~ along Z axis occurs at certain combina- 
Since the conventional tension test testing of welded and other ty tine 


tions of duration and magnitude of the 
force of impact. In general, the higher 

the magnitude and the shorter the dura- ti 
of the impacting foree, 
ter ndency to spall. 


the second stage, or w bio general de- 
attempted so far because of the com- 


plexity of the system and lack of kn¢ 
edge of the factors applicable to such a 


state. However, it will be readily seen Pi 
will follow a 
‘essentially in applying a high velocity - 
blow normal to, and at the center of, a . plane of the plate will begin as simple 


a certain general 
pattern. Thus, the stress system in the 


biaxial bend ling with the neutral axis” 
somewhere near the middle of the thick- 
of the plate. As plastic deforma-— 
tion takes place, the elastic shock wa 
travels back and for th the thick- 


‘the are continually rising while the 
stress along the thickness axis is de- 
creasing, the ratio of the three stresses is 


a. A question naturally arises as to 


mA whether the third or thic kness stress is 


‘sufficiently. large at the time the biaxial 
stress in the plane of the plate ap- 
_ proaches the frac ture stress to be of 
any significance. This question was +7 
academic importance as long as the 
“high- was considered for 
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yrtance in determining whether a high- - "partial confinement of the charge on all the largest charge that could be sed 
-yelocity blow could be -considerec “as free sides by means of white silica san without wrecking the 
producing a stress system equivalent. to proved sufficient to permit the use of cordingly, the results are principally “7 : 
of a notch. Considerable indirect -explosi yes of ‘sufficiently low power to interest i in indicating th general rela- 
evidence exists, as will be shown later, — produce fractures with considerable ‘] tionship between the size and mass of ae 
4 to suggest strongly that the thickness © : _ dishing and without spalling. In addi- fat the charge and the end thrust deliv ered are 
sisa of the use of sand appe peared to by i Figure ows 
ate ra -velocity blow re ve the reproducibility of the results, rela ionship for the 1. 4 and 2in. 
after a large amount of bulging or this effect is less certain ameter charges with and 
inghastaken place matter of the total energy sandrestraint, 

High- -velocity i can be -Tivered by an explosive charge to the must be noted that the swing of 
in many ways. For many reasons, the” support on which it is resting was of Sy pendulum i is 3s not a — hoeaeveny of oo 
energy liberated as a result of a rapid considerab le concern since, if the 
chemical reaction presents an excellent — lationship was not linear, the relative is the posses of the n mass of the pe n- 
means of producing such an impact . degree of performance of different ma- = and the height to whieh it rises, 
‘It ‘requires a minimum of apparatus, terials would ‘not be indicated by the 
ean be readily applied at any desired of the charges nece ‘ssary to fracture 
point, and its dh and rate of” Several ¢ attempts were madeto L 1—cosA) 

‘measure the energy delivered by 
The way to translate ‘this charge by means of a ballistic pendulum, rhere L is radius and A the 
ergy into impact is to utilize the rapidly adapted for use with a sand-restrained swing. ‘onsequently, Fi ig. Lis plotted 

ing front of detonating wave charge. A ballistic pendulum, or mor- in terms of height of rise or L(1-cos 
traveling through column of ex- _ tar, is primarily intended for -determin- from whie h the energy measured by the 
-plosive placed directly on the area ts be ing the total energy content of a unit pendulum can be derived by multiplying = 
tested, but not confined in any other a quantity of an explosive, and is usually the height by the weight of the peadu- = 
way. This method, although it wastes designed to handle a 10-g. charge 
great deal of the energy liberated by enclosed by a chamber w will be noted that the relationship 
the explosion, has» the advantage of the mortar and a ‘projectile which is between the mass of the explosive col- te. 
‘Tequiring ‘no ) apparatus, and, further- 4 sot out of mortar at | the same 1 una, the it delivers to 
mere, that. Virtually the entire 


By shaping the charge and con Since only the end thrust oft the mass, bey ond which the effectivencas: 
Selling its detonating velocity, is utilized in the test, it was necessary of additional mass of explosive decreases: 


parying and pow er can to close the chamber means of 


used is of little consequence in test work 
since the cost of the explosive is one ‘exists a maximum height 
small fraction of the cost of the test. column below which the 
Unfortunately complete lack of con- plate, and to ‘the extent between mass or ener 
finement produces i impacts of such short of the mortar itself, which occurred linear. 
duration, or of such high power, that even with comparatively smell charges 7 ~ Since it was not possible to : measure 
failure tends t to oceur by ae or by and which, in effect, : absorbed an un- the end thrust of charges larger than | 
Imown and | probably appreciable p part in. in diameter, the maximum safe 
of the energy delivered to the mortar. — "operating height is not definitely known ae 
As a result, a 2-in. diameter charge was for ei her 3 or diameter charges. 


%, 


Prime ond Welded 
,C- Low Alloy Steel 


| Confined 


Vertical Rise of Pendulum, Deformation, in. of depth of cup 6" dian otrim 
Fi ig. 2. —Bnorgy-Strain Diagram of Low Alloy and Mild Steel Plate 9; 

iim Thick Under Direct Explosion Test. 
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ng. the velocity 
reduced "sufficiently. 
prevent spalling, these specimens be. 


haved essentially in the same manner ai 


conventional static loading and 


Fig 

: showi ing the depth of deformation or of | 
= cup in 1- -in. plate produced b by the 
4-in. diameter charge as a function of 

‘the mass of the charge, reveals a. 

_ straight-line relationship at the end of 
am the graph up to the point of fracture. 
coe: Since the depth of the cup gives the 
raveled as the result of 

force of the explosion, this rela- 

ti nship would indicate a virtually 

stant load | up to the point. of fracture, 
which is reasonable, as the maximum 

4 reduction in in area attained does hot ex- 


10 per cent and should be more than 


4 4 
garding the optimum relationship be- 
width, and length 


_ balanced by strain hardening. tire 


The: size and geometry of the — 


on 


men 


in terms of a full-scale model of an actual 


structural section, a question arose re- 


tween the thickness, 
of the specimen. In the very begin- 


ning, the significance of the stress sys- _ 


tem produced by a8 high-velocity im- 
pact was not fully appreciated and it 


was: believed that the difference in per- 


- formance exhibited under ballistic tes 
ing and conventional tension testing 


mainly d due to the difference in the 


rates of strain. 


problem. 
Although the test was always envisaged — 


} 


failed to correlate with results of ballis- 
tie or of notch impact testing. . Speci 
~ mens 12, 18, and 24 in. square were then 
tried with 3, 1, and 1}-in. thick plate. 
observed between the three sizes but 
call appeared to correlate with b 
results. The 18- in. squé J 
was finally chosen for 13 -in. 
thick plate and 12 in. rf the din, 
thick ate, primarily because welded 
joints require that 
full residual stress (2 6). 
variety” of detons 
was tried between 5500 to 2500 meters 
per sec. in the form of 2, 3, and 4-in. di- z 
ameter columns. In general, v elocities 
abo ove 5000meters per sec. te tended to cause 
- fracture by “spalling on most but the 
of plate, regardless of the 
_ ameter or height of the charge; ; while 
explosives es with” detonating velocities 
~ below 3000 meters per sec. were of suffi- 


ciently low power: to produce 
fracture by spalling on any plate tested 


The 3-in. diameter charges did not 
possess ss “sufficient energy to fracture 
tough plate thicker than } in. (except — 
spalling in of high- velocity 
explosive). Accordingly, a detonating 
velocity of 3250 meters per sec. 
finally and used in the form of 
in. diameter column on 1 and 1}-in. thick - 


3 in. diameter on 3-in. thick 


Accordingly, the first 
specimens were made in the shape of a ‘retical analysis of the thickness or Z 


simple beam 1} in. deep by 3 in. wide 


Powder Cut ‘Away to to Detonator. 
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of the power ‘ad the impact under control, extremely consistent, 
i and not of its energy; or, in case of the sults were obtained; for instance the — were finally. ie en. a recuialael ‘of 
_ explosive charge, of the detonating flee fracture limit, that is the weight of four cold-rolled steel rectangular bars” 
‘ity and not of the volume of the charge. charge just sufficient to initiate frac- 4 in. high by 23 in. wide laid loosely 
If increase in the third dimensional | ture, could be consistently determined together to form a 16-in. hollow square 
stress (in this case, Z stress) results Bie ithin 10 g. of charge at charges varying © - : as shown on Fig. 3. A comparison of 
‘ reduction of d luctility , it could be ex from 500 to 700 g., or within 2 2 to 3 per we loosely placed bars , and bars — _ welded — 
pected that increase in the detonating cent. into. a solid frame, revealed 
i velocity would result in the decrease i in an hile the total gas volume of an ex- ference in performance, and w elding of 
prior to frac ture, ana hence -plosion, and therefore its total energy, frames was consequently omitted. 
- in the net energy necessary | to initiate a isa a direct function of its chemistry and ai: The inside corners of ‘the supporting — 
fracture. This is exactly w hat does therefore be controlled w ith rela-~ bars undergo considerable plastic upset 
happen, and actual test data obtained | tive: ease, the rate of detonation a the result of the: test , and for this 
with different velocities show that both funetion of many additional variables, ‘Feason fresh bar edge is used for ev ery 
the maximum deformation prior to frac- io as the size and shape of the powder aM. test, at least until : ‘such time as the ef- 
ture and the « energy to fracture decrease partic le, the density to which the powder | = of this upset on the test are studied. Hy 
a Be ps Ww pete: increase of v eee <a is packed, the uniformity of the relative _ The effect of the solidity of the base on fe 
‘distribution of the various constituents, — si which the support rests was next ex- 
and ismuch m more difficult to control plored. Little difference was fe 
to affect ‘the accurately. This, together with the tween solid concrete base and hard- 
the test result. that the required velocity of detona- packed earth resting 0 na reasonably 
scatter of alts: by tion is is below that of commercially avail- close foundation of bedrock, but 
variation in the velocity of detona- explosives, has forced the use of eliminate every possible variable a 6- 
tion is further increased by the incom- - what is” virtually a “custom-made ex- in. thick concrete base, 9 ‘ft. sque are, 
plete nature of the confinement of the plosive ‘poder prepare under covered by a 3-in. thick, 3-ft. 


alloy steel plate. tewaschosen. 


explosion, w hich emphasizes the effect laboratory 
the initial period of the explosion, the the specimen was final procedure of the test cur- 
sine the restraint exercised by the supported along two of its four edges. 


loosely held sand around the charge is - However, in the course 0: of the efforts to. ee steel specimen of either prime or 
largely caused by its inertia and is is 


relatively an case of high- of results, it was discovered that op- above. Next, an explosive charge con- oi 


power explosive. ny ay -timum results w ere obtained by sup- - sisting ¢ essentially of a mixture of TNT, 


nO res asonable con- the specimen on all sides, which sodium nitrate, ammonium | nitrate, 
suggested a circular specimen as. pro- and powder is pac to a 
viding the most uniform stress field. desired density i in a -4-in. diameter 
er, for reasons of economy, and cylindrical paperboard container, 
a fect the ‘velocity of How the fact that stress distortion i botto is sealed a 
ever, once these factors v were 
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rently in use is as follows. 


‘improve the consistency ry of reproduction welded plate is supported ¢ as described as 
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lin. Prime ond 

Welded Plote 
A, C - Low Alloy Steel 
-Mild Steel 


i... 
‘Fig. Diagram of Low Alloy and 
Mia Steal Plate 1 in. Thick in Welded Condition. Per- 
formance of Prime for Purpose of 


any powder i is known to in 
"charge is packed immediately pr ior to 
the: test by a standardized 


using a simple weight-dropping fixture. 

assure uniform density, the charge is 
"divided into 50-g. increments, and each 

_inerement is packed separately to 
desired density, one on top of the other. os 

The charge i is then placed on the speci- 
men | in its exact. geometrical center, 


£ and a specially shaped Getonator of 


¢g the e explosive powder as Wie non Fig. 4. 
3 The detonator is shaped in a manner to _ 
detonate the charge over its center top 
surface, thus starting a downw 
Ww rave with essentially =. 


in practically all cases, ., the > energy neces. 
sary to sever the plate into two or more 


exists between the | 
necessary to produce a crack on 
of the plate approximately an inch 
long and the energy necessary to ) pro- 
- duce a fracture ot the entire thickness of _ 
plate and extending several | inches 
length. Accordingly, in the cases of 
luctile fractures, energy to effect a 
fracture was arbitrarily select ted as 
ro necessary to produce 8 to 10 | 
in. of fracture through the plate. ei 
Figures 6 to illustrate th d 
acture 


APPLICATION. OF THE 
original purpose ot the 


Ib. of 25 to white 
silica sand, as shown on Fig. 5 
average 0 of five specimens is re- 
quired to determine the maximum de- 
formation and energy absorption prior 
to fracture as well the minimum | 
energy necessary to effect a complete Be 
fracture, that is, fracture extending 
through the entire thickness of 
specimen. the case of materials 
brittle manner, the dif- 
ference between the two energy values. 
is very small since once fracture is 
very Tittle energy is required 


for ite propagation the “Fig. 12. —Typical Fracture of a Specimen of 1-in. Thick Welded Steel Plate Exhibiting 


ae? 
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a 
— 
Tittle 


p 
‘is 


ri 


sensitivity of steel plate can be evaluated — 
means of static tests using various 


found in and around welded joints. 


mentioned “notch 


notched specimens. These tests, how- 
ever, do not lend themselves toward 
aluation of notch sensitivity o of non- 
homogeneous us materials such a are 
By 4 


conducting explosive tests ‘on both 


ed prime and welded plate, a direct meas- 


urement of effect of the welded 


st 


structural steels tested by the direct 
plosion method. “These steels w ere 
ected some 14 diffe 


that the of — 


under the test differ drastically, particu- — 
tarly at low te mperatures, as ‘opposed to 
comparative similarity 4 


their ‘mechanical ropertion 


own on Table 


as. ‘show: n 
fi 


he n subjected to. static 
tests utilizing a notched specimen, 
steels line up in the same general order 


under the direct _explos sion test, 
4 


on 


the performance bool 


proceshures and electrodes designed 


ing 


the direct explosion test, and that tri 


eonsisted of double V full- -penetration 


of military structures. Actually 
_ by the time the test development was — 
‘completed, development and production 
Pi of such structures had been drastically a 


curtailed and, as a result, comparatively 
little actual testing has been carried out the: course of several investigations of 
in field. Such tests as have the notch s sensitivity of structural steels. 
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alloy-steel 
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to give” a substantially 100 per cent 
efficient joint as determined by stand- 
and tension tests - Iti is clear from Fig, 
11 that this is no longer the case under 
axial ductility of these joints is inferior Pe 
to that of the parent plate in most cases, Ys 
Again the difference i is greatest at low 
temperatures, ‘but in the case of mild 
steel, the most common structural 
material, the difference is quite 
nounced even at room temperature. 
i. igures 12 to 14 show the welded 


ot specimen used and the type of fracture 


sustained under the test. All Lonel 
weld bisecting the e square specimen, and a 
were radiographed to assure soundness 
It is interesting to note that in many a 
instances the fracture is not — 
to the weld zone, even though it i 
there at an 

e lower than that to 


I 


( ck a mer- 
models of sections a k ofa 7 


Ag _ Thick Welded Steel Plate Exh ~ zi Pa — 
elation of the 
Se 


Fig. 14.—A Fracture of l-in. Thick Steel Plate Welded with Elec- re 
rae of Lower Toughness than the Parent Plate, with F racture 


AL 
vessel under static tension 

test. These models, shown on Fig. 16, . 

_ were constructed and tested at the Uni- a 
versity of California as part of the i 
vestigation (3, 4) of the causes of 7 
failures of merchant marine vessels, 

and their tests represent the nearest — 

ar 8 approach tow ard actual measurement of 

stresses at fracture in ships. Of the 

steels steel A a 


in a brittle manner at room and lower 


it will be noted t that correlation 


of the fact that i in the 
a, of ductile failure the extent of frac-_ 
ture is not the same for the two tests. 
While in the case of statically, 
specimens, it is possible to continue 
application of energy to the specimen 
until the fracture severs the > specimen in 
two parts, the direct explosion ‘cannot 


a 4 does net act on the specimen but passes 


Discussion oF THE or THE Test 

ait It has been shown. that the te test evalu- 
i ates steel plate and weldments in = 


entirely different. “manner than do the 
conve! tension tests and that, in in 


Welded Plate. 


34 Plate Welded 
‘Structure 
Alloy 
Steel 
dD - Mild Steel 


Test, I" plote 


- Static Tensile Test 
Plete 


Fig. 15 Diagrams at 1-in. ‘Thick Welded 
Steel Plate Tested by the Direct Explosion Method 
aie » and of 34-in. Thick Steel Plate Welded Into a Model Sec- ; 
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6.—A Full-Size Model Section o adh 


ts ma ut 
the occurrence of the fracture perpen- 
dicular to the plane of the plate, 
- indicates that appreciable Z stress ex- 
isted at the time X X and Y stresses were 
observation of the extent of spalling 
when it -oceurs indicate that little Z 
aa tensile stress exists outside of the area 
Fig. 17 —A Si - Fragmen t : Severed from a Test Plate — under the impact, and it therefore | ap 
py ‘Roughly to to Under the Charge. pears reasonable to conclude that the 
general, it appears to correlate reason- analysis fai fails to establish that , the three to the material under the area of im- 
ably closely with mechanical tests for stresses occur r simultaneously or even On the other hand, it ‘also ap- 
notch sensitivity in cases where direct ‘ _ overlap each other in time, and it may pears reasonable to believe that. _ the ah, 
comparison is” possible. A ¢ question be argued that the failure is to 0 of “strain of any unit volume of the 
arises as to what extent this correlation o* simple biaxial bending, the difference in specimen is a direct function of the 
be accidental and how sound i is the performance being caused by ‘the in- magnitude of the strain only, since the 
theoretical justification of it. creased strain rate. time during: which | strain “occurs 
wi it is desirable to know to what — _ Considerable evidence exists, how- _ virtually constant for the entire speci- i: 
extent ‘the apparent inferiority of the ‘ev er, that this is s not the case, as follows: Be ‘men. — Thus, the effect of the triaxial i 
i welded joint to the prime plate, demon- Fi igures 6 and 17 show -a type of ductile tension and of the high rate ot strain L 
strated by the test, can be expected to | 4 fracture common in cases of specimens = may be separated from the effects of 
exist under conditions found | lergoing a maximum amount of strain biaxial tension and the high rate of 
in actual structures at points of stress prior to failure. It will be seen that strain, since the former condition 
concentrations and of steep stress gradi- _fr: veture has taken place along a cir- _—-Vails only in the material under the 
; ents, under static loading. This ques- cular path on the back of the plate — charge, while the latter exists in the 
tion is extremely important from a prac- roughly corresponding to the edge material immediately outside of the 
ls mately half way through the thickness. was therefore concluded that if 
its positive answer - would “point a way of the plate. At this point, , the frac- — high rate of strain was primarily re-— 
of greatly increasing their effective — ture turns 90 deg. and proceeds to sponsible for the inferior performance 
carrying capacity through i improv ement travel along the plane of the plate to- of the welded joint as compared to. . 
of the performance of welded joints. ward the center | of the area under the that ¢ of the prime plate, no difference in 
Thus, in case of steel D—a common charge in manner common frac- performance could be expected regard~ 
structural material— improvement in Jess of w yhether the joint placed 
welding over what is now recognized as of across ‘the entire area under the charge or adjacent to the 
the best standard procedure, tothe point —_ under the charge as in the case of a —. charge. _ Accordingly, a number of — 
wher re the | per rformance of the joint ‘ the fracture turns 90 deg. before reaching _ _ specimens were prepared with a circular 
matches that of the parent plate, —_ the center of what would have been the © ead of approximately the same length 
would result in the i increase of the ductile ‘spall, and travels to the ey | as that of the weld of a ‘standard speci- 
ity rand of the en energy to fracture at the plate, removing a center button encircling the area under 
point of stress concentration of over . the front of the plate approximately | ‘= but lying wholly outside of it. — 
per cent at room temperature and of half the diameter of the charge. The On testing these specimens, it wasfound 
100 per cent at 32 F. This pSomr vp significant ; fact is that the fracture in _ that the maximum strain of these’ re 
ment of performance at the point of the XY plane and perpendicular to the a prior to frac ture was considerably 
stress concentration should result, ‘in Z axis does not extend all the way under greater than that. ‘of wel ds in the con- 
structures, in comparable i increase the charge, but is confined to an ventional specimen and that the frac~ 
in maximum safe load- ~calTying nular ring. i Thus, it | could not hav 
capacity. 
If one accepts the hypothesis tha 
poor ductility in the presence of s second- 
ary stresses normal to the n major stress, 
such as are found at age of stress 


, 1000 ft 


io Fracture 


ergy 


gy 


total Ener 


‘responsible for” of 
merchant marine and pressure vessels— 
and to date this appears to be the most 
-Teasonable explanation of these fail- 
—the applicability of direct 
explosion test rests on the premise that 
its effectiveness i is due to triaxial ¢ tension 


‘stresses are present in the specimen, 


east under along all of its 


d 
=. 
fis 
j 
j 
| 
4 


‘plate a s a check, another 


set of identical circular specimens v was 
tested with the charge’ offset 13 in 
from the center and covering part of in 

weld. These Specimens | failed at sub- 


& 


Santi the same energy input and 


with approximately the same — 
tion did the stan lard specimen 
"Accordingly, w as concluded — 
welded joints subjec ted only to biaxial 
tension at very high rate of strain be- 
have substantially i in the same “inte 
os the prime plate, and that the high 
of strain alone cannot explain the 
difference in performance found between 


thew welc Jed joints and prime plate under 
— 
=< A “test has been deve eloped per- 
evaluation of performance of 
5 


Combined effect of 
sion similar to that found at 
notches and other points of 


in. thie exhibited: 

(a) wide difference in performance 


(b) A wide difference in performance, 
tures between ow elded and 
unwelded plates of. otherwise 
identical chemistry and prop 
erties. 
if 
vith | results of of static 
to destruction be sec- 


mg 

he experimental work on — h this 


“papel 


and, after the cessation of hosti 


by the Department of the Army 


Department of the Navy, 
ip Structure C Committee. 


Although the work has been con- (6) W. A. Snelling, 


ducted under the author’s general ee 


vision, its success has been largely due 
to the ‘efforts of illiam A. Snelling of 
the E. A. T horne E nterprises, Inc., 
—W. O. Snelling of Trojan Pow der Co., 


A. Muller and William Benz of the Air 


Reduction Sales Co., and E. Saibel of 


the Carnegie Institute of Technology. 


ng Fi 


ing it out highly 


Tadioactive material, or giving 


ve b 
age 
away rubbed ‘surfaces. The -preciable neutron bombardment later, 


diffigulties encountered in 
_of tracer techniques are as follows. 
ay 1. The whole object may be made _ 
sufficiently radioactive so that there is 
= able activity in the small amount 


This — either mak- 


—DISCUSSION OF THIS PAPER IS 


cy TED, either for publication or for the at- 
_ tention of the author. Address all communica- 
tions to ASTM Headquarters, 1916 Race St., 
- 1 Research carried out under contract with a 
Atomic Energy Commission. 
2 Now at Massachusetts Institute of Tec 
ogy, Laboratory for Nuclear Science and Engi- 
eering, Cambridge, Mass. j= 
at Corneil Graduate School, Ithaca, 
Burwell, Jr., “Radioactive racers 
Friction Studies,’’ Nucleonics, December, 1947 


probably i ina pile. If the wear is small 

there i is only a very slight diminution of 

the activity of the worn object, for 


‘the lubricant or on the w vearing surface, 
for example, the spindle bearing. oe) 


Ww vows may change the surface 


‘jon 
= simpler variant of 2(b) is 


issed 
this paper. Radioactive fragments of 


th —* nuelei that have e undergone fission clo close 


BULLETIN. 


particularly at low tempera- 


r is based extended over a period of 
. 8 yr. and is still continuing. It was 
originally sponsored by the Office of 
Scientific Research and Development 


example, the steel spindle of a lathe, SO 
that the test must be of the activity in 


the fragments fromathinsource. 

A thin surface of radioac- 
tivity may be applied by (a) electro- 
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ission Fra 


by penetrate the surface to studied: 


be greater ‘than the maximum 1 ‘range eof 
fission fragments in the material to be 
worn but can be made less if desired by — 
‘removal of the foil containing the fission- 

_ able nuclei to a greater distance. The 
activity could possibly be buried in 
layer below the surface by collimating — 


surface, penetrating a depth of 
approximately 2 mg. per sq. cm. of 

material w vith low atomic number Z, 
or to hr mg. per sq. em. for high Z men! 
The fissionable material must 

sab a large fission cross-section com- 
ared to the ¢ cross-section for 


_ Various Substances for Fission Fragments.’ 
Vol. 70, p. 810 (1946). 
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— SOURCE CONTAINERS 


ACTIVE VOLUME OF ‘SOURCES 


SUPPORTING PLATE 


~ URANIUM FILM 
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I" DIA STAINLESS ‘STEE! 
CYLINDERS 


TEXOLITE HOLDER 

Setup for Irradiation. 


At approximately 105. be. after ex- 
posure , one of the cylinders was worn 


by lapping by hand on cast 


ri: to be 
the activity from the the 
bulk of the mater rial will mask the ac- ac- 
tivity of | the fission fragments. 
practically all eases, this requirement 
[ f may be met by the use of an enriched 
plutonium ‘oil. In some 
“ea n ording ary uranit m foil may 
suffici ient neutron flux ea an be pro-— 


4 


INTAL Proc DURE 


cast 
iron block, igated 


“height with ” standard gage 

blocks, using a Sheffield reed _compara- 

The activity of the worn sample 
was compared with that of the 
sample, approximately 7 


of 20 cpm. . It should be noted that the 
active region of the ¢ counter may not 
have covered the full area of the top of 


wear of a plane 
~ mechanically and also by the diminution 
fission fragment activ ity i in its sur-— 
face. his. constitutes sal rough | ‘experi- This process of lapping and 
| mente al calibration of the radioactive 
ig 
if at approximately 125 hr. after exposure, 
The results are displayed in Fig. 2. 7 
The ratio R of counts above background — 
for the worn sample to that for the — 
control has ‘been normalised to unity 
at zero we ar depth. The actual 


wear test for the particular material — 
and irradis ating ge ometry used. 
similar stainless steel cylinders 
in. were irradiated 
with fission fragments in setup 


shown in cross-section in Fig. 

radium- beryllium neutron sources 
placed above a highly enriched 
al fission foil ximately 1 
U-235 per sq. cm. The fission foil was 

placed above the tops of the cylinders, film Ss. The normalised is 
separated from them by approximately 


cs in. The assembly w as placed in a 4 


plotted by a factor of 1.09, due possibly | 


large can of paraffin to slow dow n 
fast “neutrons | produced by the source. 


exposure tune to neutrons was 


The small but possibly: significant 


fragments, 


minute (70 epm.) a material w ith neutrons from a source 


measuring 
was s repeated two times, the 


‘in units of tenths of themed of an 
"The exact shape of the curve is not a 
giv en by these few points, but the initial 
slope gives a good measure of the use- — 
. fulness of this method. — The counting — 
decreases approximately } per cent 
in this case 5 epm.) fo 


removed. By “repeated applications 
% after wear, one could stay in a region « of 


sensitivity if desired. 
counting rate above > background at at 
3.7 in. depth, well beyond the 
2 3 x 10-4 maximum Fange of fission 
may be due to diffusion of 
fragments into the metal, or perhaps to 
metal. ‘or industrial applications 
_ which the worn surface gets hot, this 


A “hot. patch” surface 
ti ity is applied locally to a surface by 

£ placing : an enriched fission foil near r the — 
surface and irradiating the fissionable 
surrounded by a moderator such 
paraffin, water, or oil. The method is Tin, 
adapted to measuring wear depths of 


from a few millionths to a few ten- 


thousandths of of an of dense ma- 

terials, and up to a mil of lighter ma- 

terials such as plastics. WwW ear may 
measured at times from minutes to 
months after ‘irradiation. total 
amount of induced radioactivity in- 
volved is ne a health stand- 
‘point. 


served ratios were greater than those 


unsy: mmetric location “neutron Thanks are due to A. J. Beckwith of 
sources or _nonuniformity of “uranium Brookhaven National Laboratory 


Machine for lapping and 
van 


neutrons 10° per 
persece 
are he cylinders were then remov ed and | 
the activi ity of both their tops and 
bottoms measured over a period of ap- 
: proximately a a week with a a halog 
Amperex thin window counter. T 
ay bottoms of the cylinders showed an ac- 
tiv ity with a half-life of from 
- three hours which died away to less than 
10 per cent of background in about a 
This was probably the w ell- 


“known neutron- induced manganese 
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—Residual al Radioactivity as a Function of Wear Depth. 
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SYNOPSIS and contrast. he actual i improv ement. 
afforded by latest films commer ially 
available, as compared wit th prev iously | 
av ailable medical films, is in general not. 
‘great, being of the order of 30 per cent 
improvement in film gradient! at 


-jnstances 
is not nec 
-jnspectior 
ty pe 
and conse 

sheet n 
using 
pickup, 0 
evaluatio 
ness can 
electrical 
be 


tion and 


monly used densities. It is difficult to 


“method, if in are to be particular evaluate the improvement in image 
lifications whic h permit automatic or semiautomatic proce dures and re- sharpness which resulted from the devel. 


opment of fine-grained films. In gen- 


eral, one conclude that the gross | 


- radiography have revolved around the 


“that a net improvement in picture qu: may realizable use 


slow but steady increase in the thickness | 


electronic tube directly sensitive to X- or gamma-radiation has not been economical periods of exposure. 


contributions to the art of industri 
© application of tele vision te chniques to Stra 


development of X-ray : machines of in- 
creased penetrating power, resulting i 


ahh rag Although the suggested method of i image formation employing a scanning of material whic h can be penetrated in 


operatio 
out creat 
100 per ¢ 
‘ness 18 € 


‘The t 


so happ 


+ evaluated experimentally by the author, its possibility of success, based upon for w hi 
facts presented , seems strong. There are numerous questions ‘ths at can be PRESENT Str 


Taise sed regarding. the o ration of suc h a de tection sy stem, 
Without presenting a complete. sum: 


are questions ‘of. an engineering nature require the “mary of the present Of the radio. 

4 of developmental effort to produce the answers. Since the purpose of graphic method of examination, the 

” this report is to offer basic ideas for solution of problems posed, it is therefore Fm = ai —— followi ing per tinent statements can be 


optimistic in tone, leaving the discussion of limitations and made. T he radiographic method of 


ah 


at eam usefulness as a tool for the dev elopment 
N one’s radium emanation, the greater Its application to production inspection 
forts application being ‘made of the former has been limited by the slow and 
i type of source. — Although advantages high | cost of the method to occasional 
can be recognized in favor of the use of spot-checking. There remain many in- 
to pause frequently and review past rays have proved advant wgeous fi for the high percentage radiography would 
trends of development, present status, bulk of examinations performed. These he desirable, if the Same and cost factors 


radium as a source ce for sc some W ork, X- spection problems w where 100 per cent oi 


and future objectives. The author has advantages are associated primarily could rec duced. The factors which 


| 


attempted to do this in the case of the with the higher available intensity of “account for the quality of a radiograph 

radiographic method ‘of non-destructive X-ray s and, hence, shorter exposure now fairly well recognized and, with- 

testing. — . The result of this considera- times . As a result of the realization of | ld in the limitations of available films, what 

tion has been a number ¢ of ideas, which the above advantages in in favor of X-ray is generally considered as adequate 

are believed worthy of statement ‘for ich sources, much effort has been expended picture qual ality usually i 1s attainable m 

4 purpose of stimulating thought and ob- _ on the development of X-ray generators practical radiography. _ Applications sdo- 

taining reactions of others who : ang a: increased penetrating power in order exist, however, where the quality of the 

terested i in this field. — Bs to overcome their previous thickness — resulting film must be sacrificed in order 

limitations." There followed the devel- produce e a picture to produce a 

NI opment s of the Coolidge tube, the elec- picture in a limited time. practical 

as for trostatic or Van de Graaff generator, the may give way 
the non-dest ructive e testing of materials, General Klectrie 1 and 2-mev. 

has, up to the p: present time, meant x-. transformer “units, and the 


4 Fu UTURE RE TRE NDS 


ROPE piscussion OF THIS PAPER Is a passes 1 radium emanation in ‘penetrating | In order to expand the scope of utility 

either for publication or for the 

attention of the author. Address all communica- — \ power er and quantity. -- Concurrent with f inspection methods using penetrating 
‘1916 Race St. the development of X-ray generating radiations, the most valuable step would 

_* Presented at a meeting of Committee E-7 on ig apparatus, improvements in films ome — to be one w rhich allowed signific ant 

Non-Destructive Testing held at the Fifty-third 1i bei 1 
Annual Meeting of the Society, June 26-39,1950. [or recording images were Deing made. 

or in this article are “Medical type radiographic films Ww ere 
‘those of the author, an © not necessarily ex- js *: he 
press the views of the Ordnance Department. supplemented by industrial radiographic “Radio; graphy i in Modern Industry: 


2 WwW atertown Arsenal, Watertown, man 
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the data may be obtained. There are 


jnstances where a picture or r adiograph 


‘jg not necessary to obtain the necessary — 
jnspection information.‘ An example of 
- this ty pe 0 of problem i is the examination 
and consequent control of the thickness q 
ofs sheet materi: al ‘suc h as sheet steel. 5,6,7 
| By ‘using a fast de tector, such as an — 
jonization chamber, photomultiplier 
pickup, or G reizer counter, a qui antitative 
evaluation of the variation of sheet thie ke 
ness can be obtained. Further, | the 
electrical signal produced by the detector — 


‘may be caused — to operate corrective 


‘means for adjusting | the sheet thic kness 


readily detected, ‘but identified 
with great ‘difficulty— —or not at all. 
foregoing probs ably represents 
greatest single reason for the ac ceptance 
of the radiographic method of inspection. 
The picture on the radiographic negative | 
tells the e story. _ Assuming this, it would 
seem that plans for the advancement of | 
radiography should not only ide for — 


prov 


necessary to examine a given 


- time. Here, again, the quality of the bas 


area, and hence reducing x inspection — 
picture may be sacrificed because of 
economic considerations. redue~ 4 
tion in inspection time can be achievec 


thro pugh efforts to provide a significantly 


the development of greater speed of ob- 7 faster radiation detector than presently 


taining the data but should include also | 
the thought of — the data in = 


Too ‘frequently. the modern radiog- 


emerging from the rolls. . The examina- rapher- openly subconsciously 


tion and subsequent corrective action in 


out bottleneck i in production, » 


tto this case are almost instantaneous in 
operation, as well as continuous. Ww ith 


presses : a desire for clearer, more brilliant | 


which might be there. does not seem 
_ that the advance to higher energy Tadia- 


ar tions ha has led to an | improvement in pic- | 


+ 


tion just described is capable of dev elop- 
nt to a semiautomatic or fully auto- 

" matic status, requiring little or no inter 
pretation of ‘data by the inspector. 
so happens that the inspection acs al 

for which apparatus was designed 

could: be handled | in this manner. _ The 

“limits of thickness between which the 

product is controlled by the machine 

“are predetermined and. te 


Wi 


ere unsoundness of a such 
casting or a weld, is under consider-— 
ation, the establishment of “acceptance 
i limits is not so simple a task, and the 
inspection: machine® vusually cannot be 
supplied with the necessary for 
automatic acceptance and rejection = 
In these cases, one must rely upon the 
training and judgment of the inspection 
"personnel for proper inter pretation and — 
‘decision. When soundness conditions 
are the subject of the investigation, it is 


: probably | easier to train the inspection on The au 


personnel to interpret data when they 
_ appear in pictorial form than when th ey 


appear in the form of a meter "reading 


eathode-ray _ oscilloscope pattern 
other words, it is easier to evaluate a 
erack with regard to its size, sk 


and 
1ape, and 
location if one can see a picture of the 


crack and its relation to the object than 


is to ev aluate other forms of data. 


The is also prev- 
i in ‘the case of 


_ 4“Testing with X-ray 
Tron Age, Vol. 151, June 10, 1943, p. 70. 
§R.C. Woods and F. Fua, ‘C ontinuous Gagin 
with x. ray Micrometer,”’ The Iron Age, Vol. 15 
November 29, 1945, 
Fes Coolidge, ‘ ‘X-rays Control Hot Mill 
wt The } ae Age, Vol. 153 


Strip Rolling Mills," 


ruary 1 


‘ture: quality. 
voltage equipment has 
pictures through thicknesses of material 


; with regard to exposure time (13 


si partly due to the greater absorption co- ‘* 
the lower kilovoltage and 


It is true that the high- — 
allow ed us to get 


Ber could not be penetrated at lower — 
energy levels. In terms of so-called 
“tadiographic sensitivity,” the pictures 
excellent. They reveal what is con- 
sidered to sufficiently small varia- 
_ tions in total thickness. Nevertheless, 
the radiographs become 


creased. One compare two 4 


radiographs of the same object taken at M 


175 and 1000 kv., for example, to see — 

superiority of the former over the 
latter r, other factors being equal. To 
make a proper comparison, of course, 


the thickness of the object. ‘should be 


within the ran nge of the 175-kv. machine 


in. of 
for example). The difference is 


steel, 


efficient at 
consequent improvement in image co con- 
_ trast over that obtainable with 1000 kv. 
author, for one, is not pl 
the quality | of the high-energy pie ture. 
It requires much more effort to see im- 
unde these conditions. ‘It follows 


from these thoughts. that our advanced 
thinking shoul d include ways and means 


for pict ‘ture “qui lity, particu-— 
with regard to contrast ‘obtained 


tures is someone re 
marks about the w ide latitude or range 
of thicknesses which can be covered w ith 
single exposure. The existence of this 
ride latitude ‘but its 
desirability, expense of picture 
Drillianee, is questioned. One cannot 
high’ latitude and high contrast, 
since it is the contrast factor which 
contributes to. high flaw detectability, 
- this factor would seem more important 


pictures when straining to see the images ‘there a are three particular channels along — 


sed with vith 


‘tk 


available films. Woulk it be asking too 
much to expect that the the | igh-sp 
detector also have a more variable con-— 
trast characteristic th ian salable 


summarize the previous remarks, 


Ww hich it seem most profitable to 


~ wae . Improved quality of pictures. — 
3 
flexibility of picture 


Su GGESTED APPROACH ys. 


Itw hardly seem jcatifiable to ex- 


press dissati isfaction with s so many 


some to a of pres 
difficulties. The ideas that follow have 4 ‘ 

a been considered over a period of years es 

_ and appear more and more promising a. oo 

_ technical progress in allied branches of 
science advances. “oh 

Improved Speeds 


method has already tom described 


wherein the speed with which inspection — 
_ data are obtained has been increased — 
tremendously over common practices. 
‘This method, employi ing the ionization 
chamber to provide data relative to _ 
X-r ray intensity, is commercially avail-— 
able. Its operation is instantaneous by 
comparison with film techniques; hoy 
ev ver, a picture of the area being exan exam- 
— ined is not obtained. One obtains only 


an integrated measurement of the inten- 
sity over a finite small area examined. z 
For the application described, this type 
of data is all that is required. ‘onsid- 
ering possibilities beyond the available 
instrumentation, and where a picture is: q 
for purposes of inter rpretation, 
crude sort of contour map can be 
“formed by plotting intensity values ob- 
tained by moving the ionization chamber. 


ever the area to be inspected. If the 
chamber. is made sufficiently small, 


fairly w ell-defined contour map can be 

from which gross irregularities 
thickness or absorption can be out- 
lined. As a further improvement, one 


might us -a scintillation count 


q from picture quality standpoint. 
Latitude is important only from the 
— 
Al [ d= q ig 
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- solid ionization chamber such as a d 
mond crystal counter, arranged to pro-— 
vide an intensity measurement continu- 

ously (integrating rather than counting) 
and to continously "sean n the back of 
the irradiated specimen. By applying 
the signal from the high peed» X-ray 

intensity detector toa recorder synchro- 
-hized with the scanning motion of the 
detector (a fac ‘simile type of recorder), 
the contour map can be automatically 
plotted. Such a procedure has been — 

employed by the author and his associ- 
ates for plotting variations in magnetic 


Exposure ‘Room 


Source of Radiotion 


1-8 


- fields by using a magnetically : sensitive 


detecting element in place of the scin- ass 


tillation detector.® Mies: 


Although mechanical scanning using 
_ high-speed detector can be made to pro- 
duce a picture, the entire operation is 


down to an unsatisfactory pace h remote 

the mechanical operation of scanning nounced deve opment are 
and recording. This problem has al- 


rangement seem even more interesting. 
3 ready been overcome to a large degree in ce 


the television art.’ is a well-know has | been developed, al 
a fact that television scanning is accom-  *ensttivi y approximately equivalent to 


plished ‘electronically at a speed that of the. eye. Previ ious camera tubes 
have been only slightly more sensitive 


2 cient to reproduce a complete picture 
area ata rapid rate. In fact, the rate at = si fast photographic fi film. pecs | 
_ which the entire picture is ‘scanned an and g _ The next step ep that suggests itself is the. 

presented for observation lies within | the 


interesting. iit consists in doing: 
bounds necessary for persistence of away with the screen in the 
vision. The scanning operation is too 


=> fast. to be seen easily, and the pic ture 


a X-rays and light, one might imagine a — 
television camera or pickup unit that 
directly responsive to X-rays, , and hence 
of producing an electron image 
without the intermediate conversion to a 
visible light image. _ Buch a television 
pickup tube actually exists, but, as far 
as can be determined by the author, has | 
never been used in this manner. 
fact, any of the television pickup devices 
‘may be capable of producing pictures 
from short-wave (X-ray) _ radiation. 
One ‘of these devices, in particular, is” 
scintil chosen for illustrative purposes. The 
type: of detector and o the fast elec- devi ice is called a 
tronic scanning of televis ision, one can tube,”® and was constructed for 
- view a fluorescent or scintillation screen | 
with television camera tube. By 
the 


to b 


to be uninterrupted. 
The scintillation detector of X- o 
simple device in itself. It comprises a 
erysta of a material which scintillates 
(gives off visible light flashes) when the 
X-ray quanta are absorbed therein a 
photomultiplier tube view ing these 
-scintillations is capable of producing a 
usable electrical signal, as a result of 


_ absorption of a single photon. 


n order to realize the advantage of | 
the fast-acting scintillation or ionization 


- excited by visible light. Thats such a 
pickup Jevice can be successful where 

X-rays are employed in place of visible 
light has been demonstrated by some - 


Memorial Inst., , has been investigated 
ES regard to its applications to radiog- a 


raphy and as a substitute for film by 
C. McMaster. method is not 


22, December, 1949, 
MR, M. Schaffert and D. 


radiograph: A New Principle of Photogr 
sraphic Reproductions,’’ Journal, 
Soe. of Am., Vol. 38 , December, 1948, p. 991. i, 


LLETIN 


CEM 
television art, the “visible imag n the x 
fluorescent screen van be televised and 
monitored at remote location behind preliminary 
protective barriers. effect, this a a different method of filmless 
arrangement ordinar fluoro copy 
Kodis, “A Flaw Detector for Tubes, 
Proceedings, Am. Soc. ‘Testing Mats., ol. 50 
(1950). 
Zworykin- and G. ‘Morton, “Te le- 
-- vision: The Electronics of Image Transmission 
John Wiley & Sons, Inc, .. New York, N. Y. (1940). 
H. Kallman, “Quantitative 
with Scintillation ounters,”’ The Physical Re- 
_ view, Vol. 75, February, 1949, p. 623. or Aggie 
Y 11'G. A. Morton and J. A. Mitchel, “Perform- 
ance of 931-A Type Multiplier as a ‘Scintillation 
Counter,” Nucleonics, Vol. 4, 11, January, 
J. W. Coltman, ‘‘The Scintillation 


Diagram of Remote Imnage Pickup System. 


the decided advantage that ‘single 
A new type of television camera tube’? 


tit tion or development. 


experiments designed to fied, modified, and presented 


radiography. Xerography,'‘ a process viewing. Since 
of reproduction developed at Battelle > 


aa 


F 4 me 
an ‘exposure and processing time less 
that of photographic film. It has 


after Seen 


operatic 

jnation 
without 
produc t 
perienc: 
tenance 

-radiogr: 


electroradiographic plate may be reused — 
many times. Most important to this 
‘paper, however, McMaster’s experi- 

“ments” demonstrate the resp. respor 
photoconduetive layers to X-rays and 
“their ability to form usable electronic | 
im: ues. The sensitive screen of the 
photoconduetive television pickup tube 


~ works on the same principle as the 


remote fluoroscopic v Vv lew ewer. Because o of electror: adiographic plate of Me Master 
the similarity in many - respects between 


and should therefore be capable of 
producing electron image insta 
taneously—that is, without a so-called — 
exposure time. Coupling» this photo- 
conductive p pic kup device 
known television circuitry would then — 
produce a visible image instantaneously 
and without the usual processing opera- 
a With reference to Fi a the suggested 
method of approach to problem of 
detection speed d may be summarized as 
follow A source of radiation irradi- 
ates the specimén giving rise to at tel 


~The in 
i! its pro 
metho: 
phasiz 


[mproi 


tions in radiation intensity behind the 
m im manner. . 

specimen the familiar manner. 

detecting device, similar to a television — 


ordinary television applications and to camera tube, but minus the optical 
equipment, and having an X-r ray respon= 


sive sc reen, detects the variations in 
radiation — intensity. By well-known 
methods, the electrical signal is ampli- 
-instan- 
taneously at a remote and safe 
the picture is required 
_ to be sent only to the next room, ‘the 
radio transmission circuits usually em- 
ployed for television, and their attend- 
ant complications, can be omitted am 


‘ the pic ture sent over wire the 


This ty] pe shouldll 


be susceptible to remote and automatic 

R. C. McMaster and R. M. Schaffert 
“‘Xeroradiography, a Basic Development in X- 
_ Ray Nondestructive Testing.” Presented at 9th 
for Nondestructive 
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2.—Factors Affecting Subject Cont 


Fig. 


‘K—Scattering fac seat./J. pri. w—Linear absorption co 


after Seemann, 


Baperstion, thereby. the exam- 


without introduci ng a bottleneck in 
production. The | author’s personal ex- 
perience has indicated that the main- 
tenance of a file of films resulting from — 
radiographic inspection, as_ now prac- 
ticed, is unnecessary in a majority o 
eases, and occupies valu: able storage 
space. If permanent records re- 
quired, this minority of situations can — 
be handled t by 35-mm. photo-reco ording 
of the image ge on the monitoring tube. 
The initial saving in the cost of film mr 
processing by use of the suggested 
- method is obvious and need not be em-— 
phasized beyond its mention, = 


F Improved Quality: 


The matter of i improving radiogre :phie 


picture quality is intimately associated — 


other values of K after Buec hner, Van de Graaff, a al. 


jnation of material in large. qui 


is - the pretion w the camera tube 


fied and modified. The ‘modification 
3 may consist of an adjustment of the rela- 
tive amplitude o of the parts ts of the signal 
such that, upon viewing the picture, its 
es can show greater or less contrast. — 
advantages of such nonlinear am- 
lication or clipping circuits have | been 


interesting of this note’ was ‘that 
_ the viewing was performed, not with Ee 
eyed directly, but by ‘Means ofa televis 
improvements in contrast to the 
3 extent that neg of the pie ture w we 


efficie nt 0.2 


contrast n viewed ‘tly were mz 


after televising. 
_ Advantages Due Modified 


th the pe ticular method by which the —Rarlier i in this paper, some 
picture is produced. Since the -tele- objec tions were raised regarding the 
vision detection system has beet n sug- contrast obtained in ordinary film. radio- 


gested as a means for r obtaining fast, using high- -energy radia 
remote, picture | pickup and -presenta-_ tions. It is a generally recognized rule 


;. tion, let us discuss the possible i improve- 7 that exposures should be made using the 
ments in ‘picture quality which may be 


est possible kilovoltage consistent 
realized with this s ‘sy stem of detection, with economical exposure time: 
It can be stated that improv ement in a 


basis of this understanding i is, of 
quality may be expected when television _the fact that the absorption coefficient 


techniques | are employe | , bece ause for a giv en ‘material ‘increases with de- 
the electronic techniques it involved pro- kilovoltage. Ww ithout disput-_ 


vide a flexibility of picture re control not = fact, than 
and (6), because the high speed of - 


_ believ ed easy to obtain by other meth-_ 
_Tesponse of the techniques may allow 


ods 


to provide: ‘higher quality pictures. 


> 
Let us examine these two reasons. 
16 J. 8S. Garvin and C. W. Goodwia, ec tronic a 
Enhancer xent of X-ray Films Contrast,”’ S 
Vol. 110, November 4, 1949, p. 481. 


(a) 1000-kv. type M film. 0.015-in. 
2-in. hole density, 1.64. Contrast, 0.14. y 3 


ruary 195 


175-kv. type M film. 0.006-in. lead screens. 
-in. hole 1. 53. Comtenst, 0.23. 


Background densi 


kground 1 50. ¥ 
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are employed i in the 
complications and time involved in 
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proc -edures. Buechner, Van de Graaff, thic ker sections by means of a also e asily prov ided for electronically 
et al. id shown that, than fast detector, such as the one represents an ideal set of characteristieg 


earlier in this paper. for radiography. With sucha ¥ 
dle factor, the more significant factor mis Thus, it can be realized that the useof range and speed of adjustme nt , the 
which degradation of film images -televi ision pickup system allows i radiographic technician can come pre pretty. 
E = ‘is the ratio of scattering — an increase in picture contrast by elec- close to forgetting the char: acteristig 
factor “to absorption coefficient K/y. tronic: modification of received image called latitude. If a specimen being 
‘They show also that this ratio is lower a further increase in subject con- examined presents too great subject 
radiation than for lower trast by allowing the use of lower contrast to be viewed in any area, those] 
voltages, and hence claim adv antages ages for a given thickness. This latter portions of the picture which are outside | 
which are now recognized for this volt- advantage can probably be realized view ing range may be quickly | 
These authors also state that the only for those thic *knesses now requiring to optimum viewing conditiong 
‘curve of. displays a maximum at voltage of | 600 kv. or less. Because | 
about 600 ky. By including the data of the peak i in the curve at 600 kv., the ‘contrast o 
Seemann, ng one can extend the curve for thicknesses requiring greater “voltages latitude of the whole picture area 
«K/p into ‘the lower voltage region (see kv.) for a film radiograph prob- choose his picture | characteristics so 
.. 2). . It appears from | this curve that ably \ would not show improvement at a iy place the entire area in a readable 
an adv antage greater than that obtained — lower voltage, unless a v ery great in- range. He may adjust for optimum 
by going to | or 2 mev. can be realized —_—_ crease in speed can be realized, such as view ct ‘onditions over any small part. 
by going to the lower voltages in so far _to permit a drop in voltage to w ell below _of the area and rapidly vary these con~ . 


as picture quality is concerned. To il- ; the critical point at600kv. =| ditions to suit the parts of the area, one 


lustrate this point, the author recently ie oribility of after another. This procedure “would 
some X-ray film” exposures to correspond to the making of numerous 
determine how great a contrast could be ts 


obtained on film for various thicknesses _ a This discussion, like the discussion ‘on a mage e — all portions of a 
of steel. The low voltages provided the improved quality, i is based on the devel- 
greatest contrast; however, the thick- - opment the high- “speed televi ision 4 
which was penetrated in ‘reasonable picture detector. Any one who has been 
exposure times was small (see Fig. 3). to the publicity surrounding the is cone uded that most 
It is indicated from these experiments — release of television for public consump- able line of inv estigation in the field of - 
that p picture quality is greater at volt. must realize that most television radiographic testing inv olves the 
much below ~ normally em- receivers are equipped wi ith panel con- velopment of new and improved detec- 
ployed , but times: are excessive: trols labeled “ ‘contras st” and “bright- tion techniques. _ Suggested techniques, 
i is, they are excessive when we em- ness,’ ’ among others. Actually, the employing television and other elec- 
Ploy film as a detecting medium. It a viewer can alter these picture character- tronic principles, show ; promise of im 
will be interesting to see how rt istics as his discretion and for his own — "prov yvement in both the « quality of i inspec- 


* these low-voltage exposures can be satisfaction by the twist of a knob. tion data and the speed with which they 


bes The change in character | of the > picture ean be obtained. 


ay with regard to these variables is instan-_ he ultimate end product of such de- 
dh Page “taneous, and the range of adjustment =v elopmental efforts can be automatic or 
Radiograpiy Million large. effect, the television cir semiautomatic inspection instrumenta 


‘ 
Volts," ASTM Butuetin, No. 155, December, — cuitry covers the range e of many different tion, serving in modern, , high-speed, 
-1948, 54; also Papers on Radiography, 


Testing Mats. (1950). “(Issued as a types of film, photographic or industrial production. Increased assur- 
4 ‘Secondary Radiation i iana does so rapidly and easily. . Such of the quality of production over 
Vol variability of contrast, coupled w ith a that obtained by spot check or 
roceeaings, m oc es ing Mats., 0 
4 


iable speed o Tesponse (sensitivi n hoc may hereby be re ized. 
‘Part Il, 384 (1938). | l of espe nse (sensitivi ity), Is a yt erel e re aliz 


tions of various tests among which are vey 
¥ several recognized ASTM methods. _ tics, related instruments, and applications. 
is appendix contains a simple plan Within each group the arrangement is 
b Frederi k Fr. Wi testing small clear specimens of wood. chronological, and within each year it is 
_ Althoug zh intended primarily is consec utively and a special 
P index refer: » these numbers. 


a Only those papers hav ‘a direct beara 
vey and ween book on electron microscopy and published be- 
tains extensive information on the tec of Electron fore January 1, 1950, have been included 
nical properties of wood. The many new 


2 
developments in timber mechanics and ANEW compilation of tech- popular and 4 
timber enginee ring and the” - on electron microscopy has 
knowledge of the effects of the various just been issued by the National Bureau of 502, Bibliography of Electron 
factors on the properties had wood are Standards. s the past few years the field | be Microscopy, by C. Marton, S. Sass, M. 
covered. = of electron microscopy has expanded so Swerdlow, A. Van ‘Bronkhorst, and{H. 
There are four parts which that present bibliographies are out Meryman, 87 pages, 25 cents a copy, {is 
respectively, the basic mechanical proper- of date; many users of electron micro- _— available from the Superintendent of Doe- 
ties of dies _wood, factors me- scopes have requested the Bureau to pub- uments, U. S. Government Printing Office, 
ow this up-to-date bibliography. W. ashington 
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